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Art. I. — Memoir of the Life and Character of Nathaniel Bovh 
ditch, LL. Z>., F. R, S. ; by Rev. Alexandeb Young. 

Nathaniel Bowditch was born at Salem, in the Common- 
wealth of Massachusetts, on the 26th day of March, 1773. He 
was the fomth child of Habakkuk and Mary IngersoU Bowditch. 
His ancestors, for three generations, had been shipmasters, and 
his father, on retiring from that perilous .mode of bard industry, 
carried on the trade of a cooper, by which he gained a scanty and 
precarious subsistence for a family of seven children. 

I had a curiosity to trace up the life of this wonderful man, if 
possible, to his childhood, to ascertain his early character and pow- 
ers, and the influences under which his heart and mind had been 
formed. Accordingly^ on a recent visit to Salejn, I took a walk, 
of some two or three miles, to see a hou$e where he used to say 
that he and his mother had lived when he was as yet hardly ad- 
vanced beyond infancy. My walk brought- me among the pleas- 
ant farm-houses of a retired hamlet in Essex county ; and I foimd 
the plain two-story house,* with but two small rooms in it, where 
he dwelt with his mother ; and I saw the chamber-window where 
he said she used to sit and show him " the new moon with the 
old moon in her arm,'^ and, with the poetical superstiticm of a 
sailor's wife, jingle the silver in her pocket that her husband 



* This I>oase is in Danvers, near the junction of several roads, this side of the 
Derby farm. See wood cut, next page. 
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2 lAfe and Character of Nathaniel Bowditch. 

might have good hick, and she good tidings from him, far off upon 
the sea. I entered that house and two others in the vicinity, 
and found three ancient women who knew her well, and remem- 
bered her wonderful boy. I sat down by their firesides and lis- 
tened with greedy ear to the story, which they gladly told me, of 
that remarkable child, remarkable for his early goodness as well 
as for his early greatness. Their words, uttered in the plain, 
hearty English of the yeomanry of New England, I took down 
from their lips, and now give them without any alteration or im- 
provement whatever. 




r^i/J^ifff^ycarl 



The first one I interrogated said that *' Nat. was a likely, clever, 
thoughtful boy. Learning came natijral to him ; and his mother 
used to say that he would make something or nothing." I asked 
her whether she had ever beard what became of him. *'.0 yes," 
she replied, "he became a great man, and went to Boston, and 
had a mighty deal of learning." "What kind of learning?" I 
asked. " Why," she answered, " I believe he was a pilot, and 
knew how to steer all the vessela" This evidently was her sim- 
ple and cpnfused idea of " The Practical Navigator." 

The second old lady stated that " Nat. went to school to her 
aunt, in the revolutionary war, in the house where we were then 
sitting, when he was about three years old, and that she took 
mightily to him, and that he was the best scholar she ever bad. 
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lAfe and Charader of Nathaniel Bowditch. 3 

He learnt amazing fast, for his mind was fully given to it. He 
did not seem like other children ; he seemed better. His mother 
was a beautiful, nice woman." 

The third old lady said that "Nat. was a little, still creature ; 
and his mother a mighty free, good-natured woman. She used 
to say, 'Whoshouldn'tbecheerly if a Christian should n't?* Her 
children took after her, and she had a particular way of guarding 
them against evil." 

These I testify to be their very words, as I, pencilled them 
down at the time. And they show, I think, very clearly, the in- 
fluence of the mother's mind and heart upon the character of her 
son. Of that mother, in after lifey and to its close, he often spoke 
in terms of the highest admiration and the strongest affection, and 
in his earnest manner would say—" My mother loved me — ^idol- 
ized me — ^worshipped me." 

After leaving the dame's school, the only other instruction he 
ever received was obtained at the schools of his native town, 
which were wholly inadequate to furnish even the groundwork 
and elements of a respectable education. I have heard it stated, 
on the authority of one of his schoolfellows, that the only book 
in their school was a dictionary, which belonged to the master, 
who gave out the words from it to be speli by the boys. I have 
likewise been told by one who lived in Salem at the time, that the 
master of this school, a person of violent temper, gave young Bow- 
ditch, when he was about five or six years old, a very difficult sum 
in arithmetic to perform. His scholar went to his desk, and soon 
afterwards brought up his slate with the questicm solved. The 
master, surprised at the suddenness of his return, asked him who 
had been doing the sum for him ; and on answering " Nobody—- 
T did it myself)" he gave him a severe chastisement for I'^ng^ not 
believing it possible that he could, of himself, without any assis- 
tance, perform so difficult a question. 

But the advantages of school,, such as they were, he was obliged 
to forego at the early age of ten years, " his poverty and not his 
win consenting," that he might go into his father's shop and help 
to support the family. ^ He was soon, however, transferred as an 
apprentice to a ship-chandler, and afterwards became a clerk in a 
large establishment of the same kind, where he continued until 
he went to sea. It was whilst he was an apprentice in the ship- 
chandler's shop that he first manifested that strong bentj or what 
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4 lAfe and Oharacter of Nathaniel Bowditch. 

is commonly called an original genius, for mathematical pursuits. 
Every moment that he could snatch from the counter, was given 
to the slate. An old gentleman, who used frequently to visit the 
shop, said to his wife, one day, on returning home, " I never go 
into that shop but I see that boy ciphering and figuring away on 
his slate, as if his very life depended upon it ; and if he goes on 
at this rate, as he has begun, I should not at all wonder if, at last, 
in the course of time, he should get to be an almanac-maker !" — 
this being, in his view, the summit of mathematical attainment. 
The expectation was speedily fulfilled, for in the year 1788, when 
he was xmXy fifteen years old, he actually made an almanac for the 
year 1790, containing all the usual tables, calculations of the 
eclipses and other phenomena, and even the customary predic- 
tions of the weather. The original manuscript is still in the 
possession of his family. 

From his earliest years, he seems to have had an ardent love of 
reading, and he has been heard to say that, even when quite 
young, he read through the whole of Chambers's Cyclopedia, in 
two large folio volumes, withoi>t omitting a single article. 

He sailed on his first voyage, on the 11th of January^ 1796, at 
the age of twenty-two, in the capacity of captain's clerk, on 
board the ship Henry, of Salem, owned by Eliais Hasket Derby, 
Esq., and commanded by Captain Henry Prince, who still lives 
to glory in the fame of his clerk. Captain John Gibaut, with 
whom young Bowditch had been engaged the yeax before in tak- 
ing a survey of Salem, had previously been appointed to the com- 
mand of the ship, aiul had invited his friend to accompany him 
as clerk. He consented ; but in consequence of some misun- 
derstanding subsequently springing up between tiie owner of the 
ship and Captain Gibaut, he relinquished the command, and of 
course his agreement with his friend was at an eni Mr. Derby, 
however, on the appointment of Captain Prince, said* to him, 
" Do you know young Bowditch ?" " Yes, very well." " How 
should you like to have him go in the ship with you ?" " I 
should like it above all things," said the captain. He according- 
ly went on board as clerk, although his name was entered on the 
shipping-papers as second mate. The ship sailed for the Isle of 
Bourbon, and returned home after an absence of exactly one year. 

His second voyage was made as supercargo, on board the .ship 
Astrtea, of Salem, belonging to the same owner, and commanded 
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by the same captain. The vessel sailed in March, 1796, to Lis- 
bon, touched at Madeira, and then proceeded to Manilla, and ar- 
rived at Salem in May, 1797, after an absence of fourteen months. 

At Madeira, the captain and supercargo were very politely re- 
ceived by Mr. Pintard, the American consul there^ to whose house 
the ship was consigned, and were frequently invited ta dine with 
his family. Mrs. Pintard had heard from another American ship- 
master that the young supercargo was " a great calculator," and 
she felt a curiosity to test his capacities. Accordingly, she said to 
him one day at dinner, " Mr. Bowditch, I have a question which I 
should like to have you answer. Some years since," naming the 
time, " I received a legacy in Ireland. The money was there in- 
vested, and remained some time on interest ; the amount was sub- 
sequently remitted to England, where the interest likewise accu- 
mulated ; and lately the whole amount has been remitted to. me 
here. What sum ought I to receive ?" She of course mentioned 
the precise . dates of the several remittances, as she went along. 
Mr. Bowditch laid down his knife and fork, said it was a Uttle 
difficult, on account of the difference of currency and the num-^ 
ber of the remittances ; but squeezing the tips of his fingers, he 
said, in about two minutes, " The spm you ishould receive is 
£843 15s, 6irf." " Well, Mr. Clerk," said Mrs. Pintard to the 
head clerk of the house, an elderly person, who wa& esteemed a 
very skilful accountant, " you have been figuring it out for me on 
paper ; has he gpt it right ?" " Yes, madam," said the clerk, tak- 
ing his long calculation out of his pocket, '^ he has got it exactly. 
And I venture to say, that there is not another man on the island 
that can do it in two hours." . 

In August, 1798, Ije sailed in the same ship with Capt. Prince, 
on his third voyage, to Cadiz, thence to the Mediterranean, loaded 
at Alicant, and arrived. at. Salem in April, 1799. 

On the voyage from Cadiz to Alicant, they were chased by 
a French privateer^ and having a strong armament of nineteen 
guns, they jwrepared for action. The post assigned to Bowditch 
was the cabin, and his duty was to hand the powder upon deck. 
In the midst of the preparations for the engagement. Captain 
Prince had a curiosity to look into the cabin, and see whether all 
things were going on right there J and, to his astonishment, he 
found Bowditch calmly sitting at the table, with his sb(e and 
pencil, and figuring away, as Usual. The thing was so hidicrous, 
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that Captain Prince burst out a laughing, and said, ^' Well, Mr. 
Bowditch, can you be making your will now ?" " Yes," was 
his good-*natured reply. After this affair, (the French privateer 
having hauled off without .molesting them,) the supercargo re- 
quested to be stationed at one of the guns, and his request was 
granted. Captain Prince testifies, that in all cases of danger, he 
manifested great firmness and presence of mind. 

The fourth and last voyage which they made together, was in 
the same ship from Boston to Batavia and Manilla. They sailed 
in August, 1799, and returned home in September, 1800. 

On their arrival at Manilla, a Scotchman, by the name of Mur- 
ray, asked Captain Prince how he contrived to find the way there, 
through such a long, perplexing, and dangerous navigation, and 
in the face of the northeast monsoon, by mere dead reckoning, 
without the use of lunars, — it being a common notion at that 
time, that the Americems knew nothing about working lunar ob- 
servations. . Captain Prince tcld him that he had a crew of twelve 
men, every one of whom could take and work a lunar observa- 
tion as well, for all practical purposes, as Sir Isaac Newton him- 
self, were he alive.- Murray was perfectly astounded at this, and 
actually went down to the landing-place, one Sunday morning, to 
see this knowing crew come ashore. 

Mr. Bowditch was present at this conversation, and as Captain 
Prince says, sat " as modest as a maid," said not a word, but 
held his slate-pencil in his mouth. Another person on the island, 
a broker, by the name of Kean, who was present, said to Murray, 
"If yoii knew as much as I do about that ship Astraea, you 
wouldn't talk quite so glib." " Why not ? what do you know 
about her ?" " Why, sir, I know that there is more knowledge 
of navigation on board that ship, than there ever was in all the 
vessels that ever floated in Manilla Bay." 

The knowledge which these common sailors had acquired of 
navigation, had been imparted to them by the kindness of Mr. 
Bowditch. Captain Prince relates that one day the supercargo 
said to him, " Come, Captain, let us go forward and see what the 
sailors are talking about, under the lee of the long-boat." They 
went forward, accordingly, and the Captain was surprised to find 
the sailors, instead of spinning their long yams, earnestly engaged . 
with book, slate and pencil, and discussing the high matters of 
tangents and secants, altitudes, dip, and refraction. Two of them, 
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in particular, were very zealously disputing, one of them calling 
out to the other, " Well, Jack, what have you got ?" " IVe got 
the 5me," was the answer. ^' But that an't right," said the other. 
" / say it is the cosine!*^ 

Captain Prince says, that although Mr. Bowditch had such a 
thorough knowledge of navigation, he knew but little about what 
is technically called sectmanskip. He also mentions the fact, 
which he had.often heard him repeat, that although, in hiis youth, 
he had long Kved in the vicinity of the ship-yards, he had never 
seen a launch ; and rather scouted the idea that such a sight, or 
any thing like it, should be able to draw him away from his 
books. Captain Prince Ukewise testifies that during the whole 
course of th^ four voyages, he does not recollect the sUghtest 
interruption of harmony and good feeling between them. 

I am happy to be able to corroborate the statements of Captkin 
Prince, by the testimony of an officer in our navy, who sailed in 
the Astioea the two last voyages to Alicant and Batavia. In a let-^ 
ter recently written, after speaking in terms of the warmest grati- 
tude of the kindness and attention with which Mr. Bowditch 
treated him, when a poor sea-sick cabin-boy, and acknowledging' 
his great obli^tions to him for instructing him in navigation, he 
goes on to say that it was Mr. Bowditch's practice to interest him- 
self in all the saik)rs on board, and to take pains to instruct all 
who could read and write, in the principles of navigation. The 
consequence of this was, that every one of a crew of tw^lte men, 
who could read and write, subsequently rose to the rank of cap* 
tain or chief mate of a ship. Indeed, at Salem, it was consid- 
ered the highest recommendation of a seaman, that he had sailed 
in the same ship with Mr. Bowditch, and this circumstance alone 
was often sufficient to procure for him an .officer's berth. In il- 
lustration of this statement, he mentions the fact that on his sec- 
ond voyage, the first and second mates had been sailors in the 
same ship oq the previous voyage. He also speaks of Mr. Bow- 
ditch's urbane and gentlenxanly deportment to every one on board, 
and says that he never appeared so happy as when he could in- 
spire the sailor with a proper sense of his individuiad importance, 
and of the talents he possessed, and nught call into action. 

Some idea of the extent to which a knowledge of ^navigation 
was diflFused among the seamen of Salem, chiefly by the influ- 
ence of Mr. Bowditch, may be gained from the following nautical 
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anecdote which is contained in the fourth volume of Baron von 
Zach's " Correspondance Astronomique,^^ page 62. The Baron 
is relating the sensation caused at Genoa, by the arrival there, in 
1817, of that splendid packet, the " Cleopatra's Barge," owned 
by George Crowninshield, Esq. of Salem. He says that he went 
on board with all the world, " and it happened," to use his own 
words, " that in inquiring after my friends and correspondents at 
Philadelphia and Boston, I mentioned, among others^ the name of 
Mr. Bowditch. * He is a friend of our family and our neighbor 
at Salem,' replied the captain, a smart, little old man, ' and that 
young man whom you see there, my son, was his pupil ; in fact, 
it is he, and hot myself, who navigates the ship. (Question him 
a little, and see if he has learnt any thing.' Our dialogue was as 
follows : — * You have had an excellent teacher of navigation, 
young man ; and you could not well help being a good scholar. 
In making the Straits of Gibraltar, what was the error in your 
reckoning ?' The young man replied, ' Six miles.' * You must 
then have got your longitude very accurately ; how did you get 
it ? * First by our chronometers, and afterwards by luna^ distan- 
ces.' ^ What ! do you know how to take and calculate the lon- 
gitude by lunar distances ?' The young captain seemed some- 
what nettled at my question, and answered me with a scornful 
smile — * /know how to calculate the longitude ! Why, our cooA; 
can do that P * Your cookP Here the owner of the ship and 
the old captain assured me that the copk on board could calculate 
the longitude very well, that he had a taste and passion for it, and 
did it every day. * There he is^^ said the young man, pointing 
with his finger to a negro at the stem of the ship, with a white 
apron before him, and holding a chicken in one hand and a butch- 
er's knilTe in the othen ' Come forward, Jack,' said the captain 
to him ; ' the gentleman is surprised that you can calculate the 
longitude; answer his questions.' I asked him, 'What method 
do you use to calculate the longitude by lunar distances ?' His 
answer was, * It's all one to me : I use the methods of Maskelyne, 
Lyons, Witchell, and Bowditch ; but, upon the whole, I prefer 
Dunthorne's ; I am more used to it, and can work with it quicker.' 
I could not express my surprise at hearing this black face talk in 
this way, with his bloody chicken and knife in his hand. * Go,' 
said Mr. Crowninshield to him, * lay down your chicken, bring 
your books and your journal, and show the gentleman your cal- 
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culations.' The cook soon returned with his books under his 
arm. He had Bowditch's Practical Navigator, the Requisite Ta- 
bles, Button's Tables of Logarithms, and the Nautical Almanac. 
I saw all this negro's calculations of the latitude, the longitude, 
and the true time, which he had worked out on the passage. He 
answered all my questions with wonderful accuracy, not in the 
Latin of the caboose, but in the good set terms of navigation." 

Capt. Prince relates a little inqident that occurred under his ob- 
servation, that is worth preserving. In the year 1796, there was 
an Englishman in Boston, who call^ himself a professor of math' 
ematics. He boasted a gre^t deal about his mathematical know- 
ledge, and said that he had not fo^jpd any body ip this country 
who knew any thing about the science. "I have a question," 
said he, " which I have proposed to several persons here who are 
reputed the most knowing, and they cannot solve it." ^ This Eng- 
lishman was a friend of E. H. Derby, Jr. of Salem^ to whom Capt* 
Prince had some time previously said that he thought Mr. Bow- 
ditch " the greatest calculator in America.". Mr. Derby and the 
Englishman being one evening at the theatre, and the latter re- 
peating the, remark about his question, "Well," says Mr. Derby, 
" there is a young man sitting opposite in that box, who, I think, 
will do it for you. . You had better hand it over to him." Accord- 
ingly, after the play was over, the problem was brought to the 
house where Capt. Prince and Mr. Bowditch boarded, by a man 
named Hughes, who. asked hinj whether he thought he could 
solve it. '^ Yes," was his instantaneous reply. The next morn- 
ing Hughes Called and asked him how he was getting along with 
the question. "I've done it," ^ys Mr. Bowditch, "and I wish 
you would tell the Englishman that the answer is the logarithm 
of such a nunxber," naming it. In addition to. this,.! have heard 
that the American mathematician said, " Tell your friend that I 
have got a question \yhich puzzled me once a good while before 
I could malce it out, and I should like to. have him try his band 
upon it." He gave him the quejstion, and it w?W: handed over to 
the Englishman ; but nothing more was heard of it. For, once, 
he had probably got enough of mathematics. 

Capt. Prince states some facts in relation to the origin of; one of 
Mr. Bowditch's principal wprks, which will be interesting to ^all, 
particularly to all seafaring men. . -Every thing relating to " The 
Sailor's Own Book," must be acceptable io thenu He st^tes^ 
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that on the day previous to their sailing on their fourth and last 
voyage together, Mr. Edmund M. Blunt, a noted publisher of 
charts and nautical books, then residing at Newburyport, came to 
Boston, where the riiip lay, on purpose to see Mr. Bowditch. In 
the course of the conversation betW:een them, which Capt. Prince 
overheard, Mr. Blunt said, " If you had not corrected the declin- 
ation, I should have lost the whole of the last edition ;" meaning 
the last edition of John Hamilton Moore's book on Navigation, 
then in common use on board, our vessels. " Why," continued 
he, "can't you be good enough to look over Hamilton Moore 
again, more carefully ? Take a copy of it with you, and mark 
whatever »you may find; and^rhen you get home, I will give 
you a new one." " WeH," replied Mr. Bowditch, " I will." On 
the home passage Capt. Prince says that Mr. Bowditch remarked 
to him, "Now I am going to assist Blunt, and begin with Ham- 
ilton Moore." When he had been engaged upon it several dayss, 
Capti Prince passed by him in Che cabin, and said, "Well, sir, 
you seem to put a great many black marks^ on Johnny Moore." 
" Yes," replied Mr. Bowditch, " and well I may, for he deserves 
it ; his book is nothing but a tissue of errors from beginning to 
end." After he had been hard at work for some time, Capt, Prince 
said to him, "If I were you, I would sooner make a new book 
than undertake to mend that old thing." Mr. Bowditch smiled 
and said, " I find-so many errors that I intend to take out the 
work in my own name." Capt. Prince closed the conversaticm by 
adding, " I think you ought to do so, fcwr the work will be new, 
and the fruit of your own labor, and will be the best work on 
navigation ever published ;" a prediction that was wonderfully 
fulfilled to the letter. 

As an ilhistration of the dangerous blunders of Moore's work, 
I will mention a fact related to me by John Waters, Esq. of Bos- 
ton. He states that in the beginning of the year 1800, he was 
returning from Canton in the ship Eliza, and that somewhere 
this side of the Cape (he thinks off the West India Islands,) in 
taking the sun's declination one day, they turned to Moore's 
"Table XVH. of The Sun's Declination for the years 1792, 
1796, 180to, 1804," to which he had appended the remark, " each 
being leap year?'^ In consequence of thus erroneously making 
1800 a leap year, he gives the declination on the 1st of March 
^^ 11', whereas by reference to the Nautical Almanac of thai 
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year, it will be found to be 7^ 33', making a difference of twenty* 
three miles. Mr. Waters fortunately had a Nautical Almanac on- 
board, and likewise a copy of Pike's Arithmetic, which explained 
the reason why the year 1800 was rwi leap year. In consequence 
of this he escaped the dangers to which other vessels in the 
same latitude were subjected ; for he afterwards read in the 
newspapers of several ships that were wrecked solely by reason 
of that blunder. It was, indeed, quite time ibr Hamilton Moore 
to be laid up, high and dry, on the shelf. 

Before publishing his own work, Mr. Bowditch had prepared 
for Mr. Blunt two corrected editions of Moore's book, in which 
he had actually discovered and corrected dghi thousand errors in 
the nautical tables, as he himself testifies in the preface to the 
last stereotype edition. 

Such was the germ of" The New American Practical Naviga- 
tor," the first edition of which he issued in the year 1800, at the 
age of twenty seven ; a work abounding with the actual results of 
his own experience, and containing simpler and more expeditious 
formulas for working the nautical problems. This work has been 
of immense service to the nautical and commercial interests of 
this country. Had Dr. Bowditch never done any thing else, he 
would still, by this single act, have conferred a lasting obligation 
upon his native land ,- and the national legislature might weU 
acknowledge it by erecting a monument to his memory. Just 
consider the simple fact^ that every vessel that . sails, from the 
ports of the United States, from Eastport to New Orleans, is nav- 
igated by the rules and tables of his book. And this has been 
the case nearly ever since its publication, thirty-eight years ago. 
Notwithstanding the competition of other English and American 
works on the subject, " The Practical Navigator" has never been 
superseded. It has kept pace with the progress of nautical sci- 
ence, and incorporated all its successive discoveries and results ; 
and the last edition, published within the last year, contains new 
tables and other improvements, which will probably secure its 
undivided use by our seamen for years to come. , 

In compiling ." The Navigator," he was essentially aided by 
a series of manuscript journals, preserved in the East India Mu- 
seum, at Salem. It is one of the regulations of the East India 
Marine Society, to whom that splendid collection belongs, that 
each member shall keep a journal of every thing remarkable 
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that has occurred, and that he has observed, during his voyag^^ 
On his return his journal is examined by a special committee, 
who extract whatever they think valuable, and copy it into large 
volumes, kept for that purpoiSe. Dr. Bowditch was accustomed 
to say, that these volumes contained a mass of nautical informa- 
tion that could be found no where else in the world. 

The quiet and leisure of the long East India voyages, when 
the ship was lazily sweeping along under the steady impulse of 
the trade-winds, afforded him fine opportunities for pursuing his 
mathematical studies, as well as for indulging his taste for gene- 
ral literature. It was at these times that he learnt the French 
and Spanitsh languages, without any instructor. Subsequently 
in life he acquired the German and the Italian. 

I have heard it stated, that, on the voyage to Manilla, the ship 
sprung a leak, and was obliged to put into the Isle of Prance to 
refit. Young Bowditch was the only one on board who knew 
any thing about French, having learnt it from his grammar on 
the voyage ; and this casual knowledge thus proved of essential 
service to the interests of the owners, as well as to the crew of 
the ship. He used^to say, that nothing that he learnt ever came 
amiss. ^ 

He had previously commenced the study of Latin at the age 
of seventeen. The first Latin book that he undertook to read 
was a copy of Euclid's Geometry, which had formerly belonged 
to the Rev. Dr. Byles, of Boston, and having been purchased at 
the sale of his books, was presented to the young mathematician 
by his brother-in-law, David Martin, of Salem. The following 
words I copy from the blank leaf in the beginning of the book, 
" Began to study Latin Jan. 4, 1790." He afterwards read and 
translated Newton's "Principia," a copy of which book, rare, 
doubtless, at that time in this country, had come into his posses- 
sion through the kindness of the learned and reverend Dr. Bent- 
ley of Salem. Dr. Bentley told him that he could not give him 
the book, as it had been presented to him by a fj^iend, but said he 
would loan it to him, and that he might keep it till it was called 
for. He did keep it; it was never called for; and it is still 
among his books. 

What he once learned he ever afterwards remembered, and it 
may be mentioned as an instance of the singular tenacity *of his 
memory, that, on lately reading the splendid History of the Reign 
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of Ferdinand and Isabella * the last book he read through, and 
one for which he expressed the highest admiration, he remarked 
that many of the incidents in it were quite familiar to him, he 
having once read the great work of Mariana on the History of 
Spain, in the original language, in the course of one of his voya- 
ges. The iPrench mathematician, Lacroix, acknowledged to a 
young American, that he was indebted to Mr. Bowditch for com- 
municating many errors in his works, which he had discovered 
in these same long India voyages. 

The extraordinary mathematical attainments of the young 
sailor soon became known, and secured to him the notice of our 
most distinguished men, — among others that of the late Chief 
Justice Parsons, himself an eminent mathematician,— and like- 
wise the deserved, yet wholly unexpected, honors of the first lit- 
erary institution in the land. In the summer of 1802, at the age 
of twenty-nine, his ship lying wind-bound in Boston harbor, he 
went out to Cambridge to attend the exercises of Commence- 
ment Day; and whilst standing in one of the aisles of the 
church, as the President was announcing the honorary degrees 
conferred that day, his attention was aroused by hearing his own 
name called out as a Master of Arts. The annunciation came 
upon him like a peal of thunder; it took him wholly by sur- 
prise. He has been heard to say that that was the proudest day 
of his life ; and that of all the distinctions which he subsequently 
received from numerous learned and scientific bodies, at home 
and abroad,t (among which may be mentioned his election, in 

* By William H. Prescott, Esq. of Boston. This noble contribution to tho 
youthful literature of our country is^ at tbe same^time, one. of the most remarkable 
instances, in literary history, of the triumph of genius over difficulties and dis- 
couragements. It seems almost incredible , that so extensive a work, demanding 
the perusal of so many books, and the Qonsultatlon of so many authorities, ^ouM 
have been composed without the full and free use of the eyes. And yet it is a fact 
known to me, that the author, although he wrote the book through with his own 
hand, never saw the words while he was writing them. His work*is a noble evi- 
dence of his perseTerance as well as of his learning and good taste, and reflects 
honor upon himself as well as upon his country. ^ 

f Dr. Bowditch was elected a Fellow of the American Academy of Arts and 
Sciences, in 1799, and was its President from 1829 to the time of his death. He 
was also a Fellow of the Royal Societies of Edinburgh and Dublin ; of the Astro- 
nomical Society of London ; of the American Philosophical Society held at Phil- 
adelphia ; of the Connecticut Academy of Arts and Sciences ; of the Literary 
and Philosophical Society of New York ; Corresponding member of the Royal 
Societies at Berlin, Palermo, &c. &c. <&>c. - ' ' , # 
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1818, as a Fellow of the Royal Society of liondon, an honor to 
which few Americans have attained,) there was not one which 
afforded him half the pleasure, or which he prized half so 
highly, as this degree from Harvard. It wa^, indeed, his first 
honor, his earliest distinction ; it was not only kindly meant, but 
timely done ; and it no doubt stimulated him to perseverance in 
his scientific pursuits, as well as created that interest which he 
always took in the prosperity of that institution.* 

Mr. Bow ditches fifth and last voyage was made in the ship 
Putnam, of which he was part owner, and in which he sailed in 
the combined capacities of master and supercargo. He sailed for 
Simiatra in November, 1802, and returned in December, 1803. 
His habits of life and study, when on shipboard, are thus related 
by one who accompanied him in his two last voyages in the ca- 
pacity of a seaman and mate. 

" His practice was, to rise at a very early hour in the morning, 
and pursue his studies till breakfast ; immediately after which, he 
Ux^ a rapid walk for an hour, and then went below to his studies 
till half past eleven o'clock,^ when he returned and walked till 
twelve o'clock, the hour at which he commenced his meridian 
observations. Then came dinner, after which he was engaged 
in his studies till five o'clock ; then he walked till tea time, and, 
after tea, was at his studies till nine o'clock in the evening. From 
this hottr till half past ten o'clock, he appeared to have banished 
all dioughts of study, and, while walking, he would converse in 
the most lively manner, giving us useful information, intermbc-* 
ed with amusing anecdotes and hearty laughs, making the time 
delightful to the officers who walked With him, and who had to 
quicken their pace to accompany him. Whenever the heavenly 
bodies were in distance to get the longitude, night or day, he 
was sure to make his observations once, and frequently twice, in 
every twenty-four hours, always preferring to make them by the 
moon and stars on account of his eyes. He was often seen on 
deck at other times, walking rapidly, and apparently in deep 
thought, when it was well understood, by all on board, that he 
was not to be disturbed, as we supposed he was solving some 
difficult problem, and when he darted below, the conclusion was, 

* Mr. Bowditch was a Fellow of the Corporation of Harvard from 1826 till his 
dfpith. He received the degree of LL. D. from the same University in 1816. 
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that he had got the idea ; if he were in the fore part of the ship, 
when the idea came to him, he would actually run to the cabin, 
and his countenance would give the expression, that he had 
found a prize." 

On quitting the sea, in 1803, he was appointed Presadent of 
the Essex Fire and Marine Insurance Company in Salem, the 
duties of which he continued to discharge till the year 1823. 
During this time he was frequently solicited to accept posts of 
honor a^d emolument in various literary institutions, in different 
parts of the country. Though his salary as President of the In« 
surance Company was small, being only twelve hundred dollarS| 
yet the larger offers from a distance could not induce him to 
leave his blessed New England home. Thus in .1806, he was 
chosen to fill the HoUis Professorship gf Mathematics at Harvard 
University. In 1818, he received a letter from Mr. Jefferson, 
requesting him to accept the Professorship of Mathematics in the 
new University at Charlottesville, in^Yirginia. Mr. Jefferson said 
in his letter, '^ We are satisfied we can get from no country a 
Professor of higher qualifications than yourself for our mathemat* 
ical department." And in 1820, on the death of Mr. EUicott, 
Professor of Mathematics at the United States' Military Academy 
at West Point J he received, a letter from Mr. Calhoun, then Secre- 
tary of 'War, desiring him to permit his name to be presented to 
the President to fill the vacant chair. Mr. Calhoun in that letter 
said, '^I am anxious to avail myself of the first mathematical 
talents and acquirements to fill the vacancy." 

In the year 1806, Mr. Bowditch published his accurate and 
beautiful chart of the harbors of Salem, Beverly, MarUehead, and 
Manchester, the survey of which had occupied him during the 
summers of the three preceding years. So minutely accurate 
was this chart, that the old pilots said he had found out all their 
professional secrets, and had put on paper points and bearings 
which they thought were fenown only to themselves. They 
began to fear that their services would no longer be needed, and 
that their occupation and their bread were gone. 

On the establishment of ''The Massachusetts Hospital Life 
Insurance Company," in 1823, he was elected to the oflfce of 
Actuary, being considered the person best qualified for this 
highly responsible station, from his habits of accurate calculaticm 
and rigid method, and his inflexible inte^ity. Immediately on 
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accepting the office he removed to Boston, at the age of fifty^ 
and there spent the last fifteen years of his life. On his leaving 
Salem, a public dinner was gi^en him by his fellow citizens, as 
a testimony of their respect. No man ever left that place more 
regretted. 

It scarcely needs to be stated that he discharged the duties of 
his high trust with the greatest fidelity and skill, and to, the en- 
tire satisfaction of the Company. The capital was five hundred 
thousand dollars. But, at his suggestion, the Company applied 
to the Legislature for additional power to hold in trust and loan 
out the property of individuals. This power was granted ; and 
upwards of five millions of dollars, nine tenths of which belong 
to females and orphans, have been thus received and invested. 
The institution has, in this way, been of incalculable service, it 
being in fact nothing more nor less than a Savings Bank on a 
large scale. " Providence'' — ^I use his own language, in his part- 
ing letter to the Directors — "has seen fit to bless our efforts to 
make it an institution deserving of public regard." It deserves 
to be mentioned, that Dr. Bowditch was never willing to receive 
and tie up any investnient, without himself seeing, or hearing in 
writing from the person in whose behalf the investment , was to 
be made, and ascertaining that it was done with his gt her full 
and free consent, and that the individual perfectly understood the 
mode and conditions of the investment, before it was put into 
the dead hand of the institution. 

I may here also notice the fact, that during the late unexam- 
pled conmiercial enabarrassments and financial difficulties, when 
almost all our moneyed institutions have sustained heavy losses 
from the bankruptcies of their debtors, "and," to use his own 
words in the same letter, "by having dee^t with corporatipns, 
whose affairs have been managed with a recklessness which has 
never before been witnessed in this country," yet so carefully 
and skillfully have the affairs of The Life Office been managed^ 
that, although the largest moneyed institution in New England, 
having a capital equal to ten common banks, and with a loan out 
of six millions, its loss has not been greater than that sustained 
by some of the smallest banks. 

It was a hard struggle for Dr. Bowditch to break away froiji 
the pleasant scenes and associations of his native place. There 
were his earliest friends, and there his strongest ties. But he felt 
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that he owed it to his family, to make the sacrifice of personal .at* 
tachmentd and (references ; and for some time he and his amiable 
consort fondly cherished the hope of returning and spending their 
last ditys in the €ity of Peace. 

In March, 1798, just before sailing on his third voyage, he^mar- 
ried his first wife, Elizabeth Boardman, who died during his ab- 
sence at the agei>f eighteen. In October, 1800, he was. married 
to his cousin, Mary IngeisoU, a lady of singular sweetness of dis- 
positicMi and cheerful piety, who, by her e'ntire sympathy with 
him in all his studies and pursuits, lightened and cheered his lar 
bors, and by relieving him from all domestic cares, enabled him 
to go on, with undiyided mind and undistracted attention, in the 
execution of , the great work, on Fhich his fatne-^ as a man of sei* 
^nce, rests. H^ has been heard to say, that he never should have 
acc(»nplished the task, ^tnd published, the book in its present ex* 
tended fonn, had he not been stimulated and encouraged by her. 
When the serious question was tinder consideration as to the ex* 
pedieiicy of his publishing it at his own cost, at the estimated ex- 
pense of ten thousand dollars, (which it actually exceeded,) with 
the noble spirit of her sex, she conjured and Urged him to go. on 
and do it, saying that she would find the means, and gladly make 
any sacrifice and submit to anyeelf-jdenial that might be involved 
in it. In gratefiil acknowledgnient of her sympathy and aid, he 
{»bposed^ in the concluding volume, to dedicate ttie work to her 
ioiemory*--^ design than which nothing could be, more beautiful 
or touching. Let it still be fulfilled.* 

it is hardly necessary fcHr me to say that this was a Translation 
and C)ommentary on the gi^at work of the French astronoiner, 
La Place, entitled ^' Micahique Cileste," iu/Which that illustrious 
man undertakes to explain the whole mechanism of our solar sys- 
tem, to account on mathematical principles foji all its (^enomena, 
and to reduce all the ai»>nialies in the apparent motions and fig? 
uies of the planetary bodies, to certain definite laiws. 

LaHace himself, ki his Pre&ce, ^taites the object of his, work 
as follows. ^^Towards the end of the seventeenth century. New* 
Um published his discovery of universal gravitation* Mathema* 



* This noble-ipinded and excellent woman, whose unfoiling cheerfulness and 
vivaQity rendered her admirably suited to be the wife of such a man, died in- Bos- 
Ion, oii the t7th of AprU, 1834^111 the 53d je«r of h^ age. . 
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ticians have since that epoch, silcceeded in redocitig to this great 
law t)f nature all the known phenomena of the system of the 
world, and have thus given to the theories of the heavenly bod* 
ies and to astronomical tables, an unexpected degree of precision. 
My object is to present a ccmnected view of these theories, which 
are now scattered in a great number of works. The whole of the 
results of gravitatipn, upon the equilibrium and motions of the 
fluid and solid bodies, which compose the solar system, and the 
similar systems, existing in the immensity of space, constitute the 
object of Cel^tial Mechanics^ or the application of the principles 
«f mechanics to the ^motions and figures of the heavenly bodiea 
Astrdnomy , considered in the most general manner) is a great prob- 

* lem of mechanics, in which the elements of Xhfi, motions are the 
arbitrary constant quantities. The solution of this problem de^ 
pends, at the same time, upon the accuracy of th^ observations^ 
and upon the perfection of the analysis. It is very important to 
reject every empirical process, and to complete the analysis, so 
that it shall not be neieessary to derive from observations any but 
indispensable data. The intention of this work is to obtain, .as 
much as may be in my pw«r, this intieresting result." 

It is a work of great genius and ittimense depth, and exceed- 
ingly difficult to be comprehended. This arises not merely from 
the intrinsic difficulty of the subject, and the medium of proof 
employed being the higher branches, of the mathematics, — ^but 
chiefly from the circumstance that the author, taking it for granted 
that the sul\ject would be as plain and easy to others as to himsiislf, 
very often omits, the intermediate steps and connecting links in 
his demonstrations. He jumps over the interval, and grasps the 
conclusion as by intuition; Dr. Bowditch used to say, "I never 

^ cbme across one of La Place's * Thus it plainly appears^ without 
feeling sure thatt \ have got hours of liard ^tudy before me to fill 
up the chasm, ^andvfind out and show how it plainly appears." 

Dr. Bowditch says, in his Introduction to the first volume, ■'' The 
object of the author, in composing this wprk; as stated by him in 
his Preface, was to reduce all the known pheaomena of the sys- 
tem of the world to the law of gravity, by skict mathematical 
principles ; and to complete the investigations of the motions of 
the planets, satellites, and comets, begun by Newton in his Prin- 
oipia. This he has accomplished, in a manner deserving the 
highest praise, for its synunetry and completeaess ; but from &e 
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abridged mani^er, in which-the walytrcal calculations have been 
made, it has been found difficult to be understood by many per- 
sons, wbo have a strong and decided taste for mathematical stud- 
ies, on account of the tinie and labor required to insert the inter- 
mediate steps of the demonstrations, necessary to enable them 
easOy to follow the author in his reasoning. To remedy in some 
measure, this delect, has been the chief object of the translator 
in the Note?." 

: It was in the year 1815, at Salem, that he began this herculeem 
task, and finished it in two years. The Commentary, which ex- 
ceeds the original in extent, kept pace^with the Translation ; but 
whilst the publication was in hand, his^ alterations and additions 
were so numerous that it might almost be considered a new draft 
of the work. 

Let it not be said, in disparagement of the labors of Dr. Bow- 
ditch, that this WBS not an^original work, but merely a translation. 
Suj^se that it had been so. What then ? Was it not still a beo- 
efaction to this country and to Great Britain, thus to bring it with- 
in the reach and compass of tlie American and English mind?* 
It is truly said by an old writer, " So well is he worthy of per- 
petual fame that bringeth a good work to light, as is he that first 
did make it, and ought always to be reckoned the second father 
thereof" But the 'fact is, it is more than half an original com* 
metitary and exposition, simplifying and elucidating what was be- 
fore complex and obscure^ supplying omissions and defieieneies, 
fortifying the positional with new probfs and giving additional 

* The only attempts that have been made in England to grapple with the great 
^ork of La Plape are, 1. "An Elementary Treatise upOn Analytical Mechanics, 
being the First Book of the M^canique Celeste of La Place ; translated and eluci- 
dated with Explanatory Note's, by the Rev. John Toplis, B. D., London. 1814,** • 
8vO. — 2. *<l£lementary Illustrations of the Celestial Mechanics of La Place, [by 
Thomas Young, M. D.] London. 16dl.*' 8vo.~-3. " A Treatise on Celestial Me- 
ebanics, by P. S. La Place ; translated irom the French, and elucidated wi(h Ex- 
planatory Notes, by Rev. Henry H. Harte, Fellow of Trinity College, Dublin. Part 
First, Book First, 182S. Book Second, 1827. Dublin.'* 4to. 

It is highly honorable ^to the sex, that the best, may I not say the only Ezposition 
of La Plade's work that has- appeared in England, is from the pen of a iemale, the 
accomplished Mart Sovervillk, wife of Dr. Somerville, of Chelsea Hospital. 
The Edinburgh Review said of her work, entitled '^ The Mechanism of the Heav- 
ens,** '^ This unquestionably is one of the mostreniarkable works that female in- 
tellect ever produced^ in any age or country ; and with respect to the present day^ 
we hazard little iA saying that Mrs. Somerville is thexmly individ^al of her sex in 
the world who could have written it.'* 
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weight and efficiency to the old oned ; and abore all^ recording and 
digesting the subsequent discoveries, and bringing down the sci- 
ence to the {present time. I have heard it said that La Place^ to 
whom Dr. ft)wditch sent a list of errors, (which however he nev- 
er had the grace to acknowledge iii any way,)* onee remarked, 
"I am sure that Mr. Bowditch comprehends my work, for he has 
not only detected my errors, but he has also shown me how I 
came to fall into them." 

The manner in which he published this work affords a striking 
illustration of the spirit of independence, which was a prominent 
feature in. his character. He had been frequently solicited and 
urged by his numerous wealthy friends, and by eminent scientific 
men, and formally requested by the American Academy of Arttf 
and Sciences, to permit them to print it at their expense^ tot the 
honor of the country, and for the cause of science. He was well 
aware, however, that there was not sufficient taste in the commu- 
nity for such studies to justify an enterprise which would involve 
a great outlay,' and, as he thought, Would bring him under peoa*« 
niary obligations to others. I recollect convernng with him once 
on this subject, when he said to me, in bis usual ardent wayi 
<< Sir, I did not choose to give an opportunity to such a naaii 
(mentioning his name) to point up to his book-case and say, ' I 
patronized Hr. Bowditch by subscribing for his expensive work)' 
<-^not a word of which he could understand. No^ I preferred 
to wait till I could afford to publish it at my own expense. That 
time at last arrived ; and if, instead of setting up my coach^ as I 
might have done, I see fit to spend my money in this way, who 
has any right to complain ? My children \ know will not." 

On the publication of the first volume^ the London Quarterly 
Review, expressed the following high opinion of its merits. " The 



* This, poflsibly, may have been an inadvertence, or the letter of acknowledg- 
ment may have miacarned on the way. It ia certain that his widow received the 
son- of the American matheipatician with great kindness and consideration, when 
in the year 1833, he went to Paris to pursue his medical studies, carrying out with 
him the second volume of his father's work, . He was immediately invited to a 
splendid soirie, and on entering the brilliant saloon, filled with the smvatu of France, 
he was unexpectedly greeted by seeing on the centre teble, — ^the only thing on 
it,— the identical volume which he had bronght over with him — a delicate compli- 
ment, which none but a gracefiil French woman would have thought of paying. 
Madame La Place subsequently sent tn Dr. Bowditeh a noble colossal bust of her 
husband. 
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idea of undertaking a trandaticm of the whole ^ M^canique G£. 
leste/ accompanied throughout with a copious running comment- 
tary, is One which savors^ at first sight, of the gigantesque, and 
is certainly one which, from what we havQ hitherto had reason to 
conceive of the popularitji and difiusion of mathematical knowl- 
edge on the opposite, shores of the Adantic, we should never have 
Expected to have found originated — or^ at least, carried into exe- 
cution, in that quarter. The .first volume only has as yet reached 
us ; and when we consider the great difficulty of printing works 
of this nature, to say nothing of the heavy and pcotebly unre- 
mimerated expense, we are not surfMrised at the delay of the sect 
6nd. Meanwhile the part actually completed (which contains 
the first two books of La Place's work) is, with few and sUght 
exceptions, just what we could have wished to see- — ^an exact and 
careful translation into very good English-^^xceedingly well 
printed, and accompanied with notes appended to each page, 
which leav£ no step in the text of moment unsupplied, and hardly 
-any material difficulty either of conception or reasoning uneluci- 
dated. To the student of < Celestial Mechanism,' such a work 
must be invaluable, and we sincerely hope that the success of this 
volume, which seems thrown out to try the feeling of the puUic, 
both American and British, will be such as to induce the speedy 
appearance of the sequel. Should this unfortunately not be the 
case, we shall deeply lament that the liberal offer of the Ameri- 
can Academy of Arts and Sciences, to print the whole at their 
expense, was not accepted. Be that as it may, it is impossible to 
regard the appearance of such a work, even in its present incom- 
plete state, as otherwise than highly creditable to American jsci- 
ence, an4 as the harbinger of future achievements in the loftiest 
fields of intellectual prowess." 

The first volume of the work was published in the year 1829| 
the second in 1832, and the third in 1834, each volume contain- 
ing about a thousand quarto pages. The fourth volume was near- 
ly completed at the time of his decease. He persevered to the 
last in his labors upon it, preparing the copy and reading the proof- 
sheets ih the intervals when he was fk^ee from pain. The last 
time I saw him, a few days previous to his death, a proof-sheet 
was lying on his table, which he said he hoped to be able to read 
over and correct 
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The publication of the book proved, as he anticipated, and a? I 
have already mentioned, a very expensive undertaking, it being 
one of the largest works and most difficult of execution ever 
printed in this country, and at the same time one of the most 
beautiful specimens of typography. • 

Though it met with more purchasers than the author ever ex- 
pected, still the cost was a heavy draught upon his income, and 
an encroachment on his little property. Yet it was cheerfully 
paid j and besides that, he gladly devoted his time, his talents, 
and may I not add, his health and his life, to the cause of science 
and the honor of his native land. That work is his monument. 
Si monumentum quceris^ aspice Ubrum.* He needs no other 
monument ; and at the same time it is the most precious and hon- 
orable legacy that he could bequeath to lus children. 

Among the numerous services which Dr. Bowditch rendered 
to the cause of good learning and the diffusion of useful knowl- 
edge, after he came to Boston, was the deep and active interest 
which he took in the Boston Athenaeum. When, in 1826, the 
Perkins family, in that liberal spirit which has ever characterized 
them, gave to the Athenaeum sixteen thou^nd dollars, on condi- 
tion that an equal sum should be raised from other sources, Dr^^ 
Bowditch exerted himself to the utmost to accomplish the object. 
Many of the best friends of the institution thought the enterprise 
a hopeless one, and were indisposed even to medce an attempt to 
raise the amount. But Dr. Bowditch said, "It is a good thing, 
let us try it ; if we fail, we fail in a good cause." He called per- 
sonally on many individuals to solicit subscriptions, and chiefly 
in consequence of his exertions, the additional sum of twenty- 
seven thousand dollars was raised. 

The permitting the books to be taken out of the library was 
anoth^ measure proposed and effected by him. Strenuous oppo- 
sition was made to it ; tirt he believed and said that the qircular 
tion of the books would make the library ten times more useful, 
and he persevered till he accomplished the measure.^ It was 
always a favorite object with Dr. Bowditch to render books easily 
accessible to those who wanted them, and could make a good use 
of them. He doubtless remembered thd cUfficulties under which 

* I have ventured to alter a little and apply to Dr. BowdHch, the well-known 
epitaph on Sir Chiistopher Wren, beneath the dome of St. PauVs Cathedral, 
London :— " Si monuhsntum <iujeri9, cibcuii spicb." 
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he labored in early life for want of books, and was disposed to 
obtain for others the advantages which had been extended to him* 
self. 

Immediately after his election as Trustee of the Athenaeum, in 
1826, Dr. Bowditch, perceiving the paucity and poverty of the sci- 
entific department of the library, which might all be put into one 
small compartment,^ — '^ dumiota domtu rheda arnipenitur una^^ — 
declared that,'4t was too bad, and a disgrace \o the institution 
and to Boston." He accordingly set about supplying, the de- 
ficiency, by collecting-subscriptions for this express purpose, Coh 
T. H. Perkins gave $500, his brother Jaimes the same amount^ 
Dr. Bowditch himself $250, .^emd other gentlemen $100 apiece. 
With this sum were purchased the Transactions of the Royal 
Societies of London, Dublin, and Edinburgh, of the French 
Academies and Institute, of the Academies of Berlin, Gottipgen, 
St. Petersburg, Turin, Lisbon, Madrid, Stockholm, and Copen- 
hagen ; forming, as Dr. Bowditch once told the librarian, '^ the 
most extensive and complete collection of philosof^cal and sci- 
/entific works on this continent." 

Dr. Bowditch also took a deep interest in the "Boston Mer 
chanics' Institution," which was established in 1826, and of 
which he was elected the first President, January 12, 1827. In 
1828, more than a thousand dollars was subscribed for the pur* 
chase of philosophical apparatus, chiefly through his influence 
with his friends, and he headed the lii^ with the sum of one hun- 
dred doUara. On resigning the Presidency, in 1829, he was 
elected first honorary member of the institution. 

Dr. Bowditch was likewise an honorcury member of the Mas- 
sachusetts Charitable Mechanic Association. On the 3d of April 
a Eulogy on their departed associate was pronounced before that 
body by the author of this Memoir, on which day the flags of all 
the shipping in the port were hauled to half-mast by direction of 
the Boston Marine Society, of which he was^ likewise a member^ 
His sense of the hoiior thus conferred on him by these elections, 
and his afiections^ regard.foc these Societies, and for the city of 
his adoption, will be best seen by the following extract from his 
Will-.— V ' V . 

" And, in respect to Boston, the home of my adoption, where, 
as a stranger, I met with welcome, and where I have ever con* 
tinned to receive constantly increasing proofs of kindness and re? 
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gard, I should have been most hi^py to have made a similar 
acknowledgment of my gratitude, by legacies to those literary 
and charitable institutions for which that city has always been so 
preeoiuiently distinguished. And, in particular, it would have 
given me pleasure to have noticed the Boston Marine Society, ai 
Which I am a manber, and the Boston Charitable Mechanic As* 
flociadon, which has placed my name on its small and select list 
of honorary members j since these institutions are of -a similar 
clmracter to the Marine Societies in Salem, and have, for one of 
tfaehr important objects, that of affording valuable aid to the des« 
titute families of deceased members. But tlxe pecuniary circum- 
stances of my estate do not permit it.'^ 

In delineating the character of Dr. Bo^ditch, it deserves to be 
mentioned, first of all, that he was eminently a self-taught and 
self-made man. 'He was the instructor of his own mind, and 
the builder up of his own fame and fortunes. Whatever know- 
ledge he possessed, — and we have seen that it was very great, — ^ 
was of his own acquiring, the fruit of his solitary studies, with 
but little, if any, as^stance from abroad. Whatever eminence 
lie reached, in science or in life, was the product of his untiring 
application and unremitting toil. Prom his youth, up, he was a 
p^tem of industry, enterprise, and perseverance, suffering no diffi'^ 
culties to discourage, no (Usa^^ntments to dishearten him. 

Within a few years, a very interesting work has been published 
m England,. under the patronage of the Society for the Diffusion 
of Useful Knowledge, entitled " The Pursuit of Knowledge un* 
^er Difficulties." Dr. Bowditch deserves a place in that work, if 
any man does, and had he died befdre its appearance, he would, 
unquestionably, like our countryman Franklin, have occupied a 
prominent chapter. We ^sometimes hear persons say, how much 
they would do, if they oniy had the meani^ and the opportunities. 
But almost any body can work With means and opportunities. 
It is the privilege and characteristic of genius to work without 
means, to be great in spite of them, to accomplish its object in 
the face of obstacles and difficulties. 

If would be interesting and instructive, had we space for it, to 
draw a parallel and contrast between the lives, characters and sci* 
entific attainments of Franklin and Bowditch, unquestionably the 
two greatest ^oficients in scienee th^t America has produced.' 
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Both rose from obscure situations in humble life, and from the 
straits of poverty. Both left school at the age of ten years, to 
assist their fathers in their shops. Both had an eariy and passion- 
ate love of reading) and the vigils of both often ^^ prevented the 
morning." Both had the same habits af indui^ry, perseverance 
and temperance. The contrast between their characters would 
be still more striking than the resemblance. 

It was my good fortune, some years since, in one of those fa- 
miliar interviews with him in his own house with which I was 
favored. — and which those who have once enjoyed them will 
never forget, — to hear him narrate, in detail, a history of his early 
life. Prom that day to this, I have never ceased to. regret that, 
on. my return home, I did not instantly put it down upon paper, 
for the refreshment of my own memory, and for the benefit of 
others. At this distance of time, I can jecoUect but a few, th^ 
most striking, particulars-; the re§t have faded away and are lost. 
I remember, however, very distinctly, his relating the circum- 
stance which led him to take an interest in the higher branches of 
mathematical science. * He told me that, in the year 1787y when 
he was fourteen years old, an elder brother of his, who followed 
the sea, and was attetiding an evening school, for the purpose of 
learning navigatitm, on returning home one evening, informed 
him that the master had got a new way of doing sums and work- 
ing questions ; for, instead of the numerical figures commonly 
used in arithmetic, he employed the letters of the alphabet. This 
novelty excited his curiosity, and he questioned hisr brother very 
closely about the matter ; w^o, however, did not seem to under- 
stand much about the process, and could not tell how the thing was 
done. But the master, he said, had a book, which told all about 
it This served to inflame his curiosity ; and he asked his brother 
whether he could not borrow the t)ook of the master, and bring 
it home, so that he might get a sight at it. (It should be remem^ 
bered that, at this time, mathematical books of all sorts were 
scarce in this country. In the present multitude of elementary 
works on this subject, we can hardly conceive of the dearth that 
then prevailed.) The book was obtained. It was the first glance 
that he had ever had at algebra, " And that night," gaid he, '' I 
did not close my eyes."^ He read it, andjread it again, and mas- 
tered its contents, arid copied it out from beginning to end. Sub- 
sequently, he got hold of a volume of the Philosophical Trans- 

VoL. XXXV.— No. 1. 4 
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actions of the Royal Society of London, which he treated pretty 
much in the same summary way, making a very full and minute 
abstract of all the mathematical papers contained in it ; and this 
course he pursued with the whole of that voluminous work. He 
was too poor at this time to purchase books, and this was the only 
mode of getting at their results, and having, them constantly at 
hand for consultation. These manuscripts, written in bis small, 
close, neat hand, and filling several folio volumes, are now in his 
library, and, in my opinion, are the most curious and precious 
part of tliat large and valuable collection. 

I have more than once heard him speak in the most grateful 
manner,-i--and he repeated it the last time that I saw him, — of 
the kindness of those friends in Salem who aided him in his early 
studies by the loan of .their books. He named particularly the 
late eminent Dr. Prince,* the pastor of the First Church, who gave 
him free access to his library ; and he likewise mentioned a soci- 
ety of gentlemen' who had a private collection of their own. The 
nianner in which these latter books came into the country, is so 
remarkable, that I am happy io be able to relate it in Dr* Bow- 
ditch's own words, as contained in his last Will. The extract is 
as follows : — 

"/<em. It is well known, that the valuable scientific library 
of the celebrated Dr. Richard Kirwanf was, during the revolu- 
tionary war, captured in the British Channel, on its way to Ireland, 
by a Beyerly privateer ; and that, by the liberal and enlightened 
views of the owners of the vessel, the, library thus captured was 
sold at a very low rate ; and in- this manner was laid the founda- 
tion upon which have since been successively established. The 
Philosophical Library, so called, and the present Salem Athe- 
MBum. Tims, in early life, I found near me a better collection 
of philosophical and scientific works than could be found in any 
other part of the United States nearer than Philadelphia. And 
by the kindness of its proprietors I was permitted freely to take 

* It 18 gratifying to find the clergy, the scientific Dr. Prince, and the learned Dr. 
Bentley, the earliest encouragers of the precocious powers of the American math- 
ematician. It has always been so. The Christian ©lergy have, f^om the begin- 
ning down to this day, not only been themselves aihong tlie moat learned men of 
their times, but have always been the fosterers of early talent, and the patrons of 
unfriended genius. 

t The Rev. Richard Kirwan was a native of Ireland, and was disUnguished for 
his attainments in mineralogy and chemistiy. His principal work was his Ele- 
ments of Mineralogy, published in 1784. He died in 1612. 
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books from that library and to consult and study them at pleasure. 
This inestimable advantage has made me deeply a debtor to the 
Salem Athenaeum ; and I do therefore give to that Institution the 
sum of one thousand dollars, the income thereof to be for ever 
applied to the promotion of its objects and. the extension of its 
usefulness/' 

I have two remarks to make on this singularly interesting ex- 
tract. In the first place^ it seems to me there was something like 
a special providence in the capture of that library, consisting of 
such a peculiar class of books, by a Beverly vessel, and its being 
brought into the port of Salem rather than any other port in the 
United States. Here was apparent design, the fitting of means 
toendfi. The books came exactly to the place where they were 
wanted ; to the only place, probably, in the country where they 
- were wanted. ^ They came, too, at the right time, just in season 
to be used by the person who could make the best possible use of 
them, and to whom tliey were, above all computation^. valuable 
and necessary. If this be not an act of Providence, I hardly 
know wliat is. 

The good Dr. Kirwan ttiourried, no doubt, over the loss of bis 
books, and not least of all that they had -become so utterly mis^ 
placed and useless. He probably thought that the vessel which 
contained them might as well have been wrecked on the coast of 
Africa, and the leaves ef his philosophical works employed to 
adorn the heads and persons of the Caffr^s and Hottentots, a use 
to which we are told "The Practical Navigator" was once put 
by the inhabitants of one of the South Sea islands * But had 
the learned philosopher known that his lost library had supplied 
the intellectual food for the growth of one of the greatest scien- 
tific men of his age, he might, perhaps^ have become reconciled 
to hisloss.t , 
— , p.- — ^ ^ — . , — ■-, '■ ' 

* << It happened that among the few articles sared from the »hip, [the whale-ship 
MeDtor, of New Bedford J was a copy of * Bowditch's Navigator ; ' ^n article of 
as little use as we can< conceive any one thing to have been at that place. But the 
ingenuity of the females, who also have their passion for ornaments, tore out the 
leaves of the book, and making them^'into little rolls of the size of one's finger, 
wore them in their ears, instead of the tufts of grass wh^ch they usually employed 
to give additional attractions to their n^ative charms." — American Quarterly Review 
of Holden's Karrative, Vol. XX, p. 25. 

t Since the above was written, I have learnt that the gentleman into whose 
hands Dr. Kirwan's library, fell, offered to remunerate him for the loss which he 
had sustained. He however declined receiving any compensation, and expressed 
himself gratified that hi^ books had fallen into such good haiids. 
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My other remark is, that this item in his Will is an indication 
of a very prominent feature in his character, namely, his grateful 
and generous spirit. Dr.. Bowditch never forgot a favor ; length 
of time did not obliterate it from his memory. The kindness 
shown him When a poor boy he remembers and repays by a lib- 
eral legacy. The Salem Marine Society, a mutual charitable in- 
stitution, which had aided his father in his straits by the small an- 
nual stipend of fifteen dollars, he repays, and wipes off the obli- 
gation^ though not his sense of the benefit, by a similar bequest 
of a thousand dollars. And the. East India Marine Society, whose 
peculiar and splendid collection of curiosities is so well known, 
receives a legacy of the same amount. And let it be remembered 
that these w:ere nqt the donations of a rich man. He was (ax 
from being one. These three legacies constituted one tenth part 
of his whole personal property. Others sometimes give to suCh 
institutions from their abundance — he from his comparative pen- 
ury. Let the deed be an example and an incitement to our weal- 
thy men ! 

Dr. Bowditch combined, in a very remarkable degree, qualities 
and habits of mind which ai*e usually considered incompatible 
and hostile. He was a contemplative, recluse jstudent, and at the 
same time, an active, public man. He lived habitually among 
the stars, and yet, I doubt not, he seemed to many never to raise 
his eyes from the earth. He was a profound j^ilosopher, and at 
the same time, a shrewd, practical man, and one of the most skil- 
ful of financiers. Judging from his published wcwks, you would 
suppose that he could have no, taste nor; time for business or the 
world,' and judging^ from the large concerns whiA he managed, 
and the vast funds of which he had the supervision,— involving the 
most complex calculations and the most minute details,— you would 
say that he could have no taste nor time for study. His exam- 
ple is a conclusive proof and striking illustration of the fact, that 
there is no inherent, essential, necessary incompatibility between 
speculation and practice— rthat there need be no divorce between 
philosophy and business. The man most deeply engaged in af- 
fairs need not be cut off from the higher pursuits of intellectual 
culture ; and the scholar need not be incapacitated by his studies 
from understanding and engaging in the practical details of cpm- 
mon life. In fact, they should be blended in order to make up 
the full, complete man. Contemplation should be always united 
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•with action. This was the docftine and the practice of the great 
father of inductive philosophy, as well as of this his illustrious 
pupil. ^ " That^" says Lord Bacon, " will indeed dignify and ex- 
alt knowledge^ if contemplation and action may be more nearly 
and strongly conjoined and united together than they have been, 
— a conjunction like unto that of the two highest planets, Sat- 
urn, the planet of rest and contemplation, and Jupiter, the planet 
of civil society and action." And speaking of himself in ano- 
ther plaice, he says, '^ We judge also that mankind may conceive 
some hopes from, our example'; which we offer not by way of 
ostentation, but because it may be useful. If any one therefore 
should despair, let him consider a man as much em^oyed in civil 
affairs as any other of his age, — a man of no great share of health, 
who must therefore have lost much time,— ^and yet, in this under^ 
taking, he is the first who leads the way, unassisted by any mor- 
tal, and steadfastly entering the true path, that was absolutely 
untrod before, and submitting his mind to things, may somewhat 
have advanced the design." 

In the management of all his affairs and transactions. Dr. Bow- 
ditch was a man of gteat order and system, and he required it 
of all with whom he had to do, or over whom he exercised any 
control. He considered that there was a sort of moral virtue in 
this^ ^nd he could not tolerate any tbitig like neghgence or irreg- 
ularity. He doubtless bad himself acquired this habit from the 
nature of his favorite study, which demands the undivided atten- 
tion of the mind, and is peculiarly suited to form habits of exact- 
ness: and precisicm. He felt, too, that it was by a strict and 
undeviating adherence to order and system, that he had been 
enabled to accomplish' so* much in life, to nnite the scholar with 
the financier, the speculative witlr the practical man* It may 
have been thought by some, that he carried this love of order 
to an extreme, and sometimes visited too harshly the deviations 
from the straight line of his directions. But he felt assured 
that it was the way to effect the most work and do the greatest 
good ; he knew that the habit could be easily fom^d in a short 
time, and tfiat it would then approve and recommend itself; and 
therefore he would admit of no apology for infractions of his rules. 

In the common sense of the word, Dr. Bowditch would not be 
, called 0, public man, although i have ventured to call him so ; 
for though he twice held a seat in the Executive Council , of 
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Massachusetts, under the administrations of Governors Strong and 
Brooks, yet he had no taste for public Hfe, no ambition for po- 
Htical honors. He could not be drawn from " the still edr of de- 
hghtful studies," to mingle in the turmoil and strife of politics. 
And yet he was a true-hearted and sound patriot, and not a whit 
the less so for not being a noisy one. He loved his country, and 
prized her peculiar institutions. He felt a deep interest in the 
welfare and honor of his native State, and would do any thing 
to maintain the supremacy of the laws, and preserve the peace 
and order of the community. He had a ifemarkably sound and 
sober mind, good sense being one of its mo6t prominent qualities. 
Accordingly, he couldsbave no sympathy with those visionary ' 
reformers who would jumble society into its original elements, 
and bring back ancient. chaos s^ain, in order to get a chance to 
try their hand at making the very best possible commonwealth 
out of the fragments. No. He valued the lessons of experience, 
5Uid prized the gathered wisdom of ages. He had faith in other 
men's intelligence, as well as his own, and trusted in the light 
that had been reflected from a thousand brilliant minds who had 
pored and pondered ovef the great questions of government and 
civil polity, and given us their results in laws and institutions. 

Dr. Bowditch thought, with Crovernor Winthrop, in his noble 
apology for himself, that " there is a great mistake in the country 
about liberty. There is a two-fold liberty ; natural, and civil or 
federal. The first is common to man with beasts and other crea- 
tures. By this, man, as he stands in relation to man simply, hath 
liberty to do what he lists; it is a liberty to evil as, well as to 
good. This liberty is incompatible and inconsijstent with au- 
thority, and cannot endure the least restraint of the most just 
authority. The exercise and maintaining of this liberty makes 
men- grow more evil; and, in time, to be worse than brute be^ts : 
' omnes sumus licentia deteriores.' This is that great enemy of 
truth and peace,, that wild beast, which all the ordinances of God 
are bent against, to restrain and subdue it. The other kind I 
call civil, or federal; it may also be termed moral, in reference to 
the covenant between Grod and man, in the moral law, and the 
politic covenants and constitutions, amongst meji themselves. 
This liberty is the proper end and object of authority, and can- 
not subsist without it ; and it is a liberty to that which is good, 
just, and honest. This liberty you are to stand for, with the haz- 
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ard not only of your goods, but of your lives, if need be. What- 
soever crosses this, is not authority, but a distemper theireof. This 
liberty is maintained and exercised in a way of subjection to au- 
thority."* r . ' 

The lawless and flagrant assaidts upon property and life which 
have occurred in this country within a few years past, casting 
upon its fair name a stain of dishonor, grieved him to the heart, 
and stirred his spirit within him. Conversing with him about 
one of the earliest and most wanton and unprovoked of these" out- 
rages,-^-! mean the conflagration of a religious house in the vi- 
cinity of Boston, inhabited solely by women and children, by a 
ferocious mob at midnight, — ^he told me that had he been sum- 
moned, or had an opportunity, he would readily have shouldered 
his musket, and marched to the spot, and stood in defence of that 
edifice to the last dropof his blood. There was nothing, indeed, 
that stirred his indignation like oppipession/f 

Immediately after this outrage, he called on the Catholic bishop 
in Boston, and put into his hands a sum of money, to buy clothes 
for the wom^i and children, w^o had lost every thing in the 
flames. It is an agreeable circumstance, well worth recording, 
that as soon aa the bishop heard of Dr. Bowditch's illness^ he sent 
and informed the family, that, to prevent his being disturbed, the 
bell of the cathedral, which is in the vicinity of bis house, should 
not be rung during his illness, although it ;was the season of Lent, 
and religious services w^re going on almost every day. It is 
pleasant to see kindness thus reciprocated between divergent 
sects, and the middle wall of separation broken down by the- hu- 
mane and grateful feelings of a common nature. 

Why is it, thatall the youthful talent of this country is rushing 
madly into political life ? To how many of these aspirants may 
we apply, withAiteral truth, the remark of Lofd Bacop, in refer- 
ence to himself, that " they were bom and intended for Jiterature, 
rather than any thing else, and, by a sort of fatality, have been 
drawn, contrary to the bent of their own genius, into the walks 
of public life*"t Is it not; a great naistake,^ on their part, to sup- 

♦ Winthrop's History of New England, II. 229; 

t " The Ursuline Convent," on Mount Benedict, in Charlestown,. about two 
miles from Boston, was burnt on the night of the 11th of August, 1834. 

X Ad literas potius qtiam ad aliud quicquam natus, et ad res gerenda^, nescio quo ' 
fate, contra genium suum abreptus.— »X>e Jhtg. 8ci. lab. &. Vap, 3. 
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pose that politics is the only or the principsd avenue, to endu- 
ring fame ? Is the science of government the only one worth 
studying, or are civil honors the only ones worth aspiring to ? 
It seems to me that the young men of competent abihties among 
us, who aim at distinction, those certainly who have leisure 
and pTopettYj might quite as securely seek It iu the retired and 
quiet walks of science and literature, as in the bustling and 
dusty pathi^ of political life. Are the names of Newion and Mil- 
ton 4ess eminent than those of Chatham and F6x? Do they 
not stir the spirit as soon I ay, even as soon as those of Marlbo- 
rough and Welhngton ? Are' Cuviet and La Place names less 
likely to live than those of the statesmen and maiishals of France ? 
Which are the two greatest names in ^ur own annals, the best 
known and the most honored the world ever ? First, Washing- 
ton ; then Franklin } and the latter chiefly as a pbiIosO{^er, from 
his attainments and discoveries in science. 

The example and success of Dr. Bowditch are full of incite- 
ment and encouragement to our young men in this particular, and 
^ould especially stimulate those who have leisure and fortune, to 
do something to enable our country to take a respectable place in 
science and letters among the other nations of the earth ; so that 
the stigma shall not adhere to ust)f being a race of unlettered 
republicans* Let them look, ^ too, at more than one; recent and 
succesrful attempt amwig us: in the department of history;* How 
much may they not accomplish ? And into what pleasant fields 
will they not be led? Into the vwious departments of natural 
history, the different walks of exact science, the rich and instruc- 
tive annals of our own country, and the delightful province of 
general literature and philosophy. Let them labor in this field, 
which will reward all their ^Sbrtsi, instead of delving in a stony 
and sterile soil. 

I have no fear that the path of politics will be deserted, or that 
the republic will suffer detriment from the absence of candidates 
for its offices and emolutnents. Alas! these will -always be too 
attractive ; and what we diiefly need is some counteracting influ- 
ence, some striking example, like that of Dr. Bowditch, to con- 

' ' [ * ' ' • '■-'-zi • : ' ~"~~ 

* Mr. Prescott's " History of the Reign of Ferdinand and l8al)ella, the Catholic," 
already alluded to, and Mr. George Bancrofl'g " History of the United States." 
These aire v^ry importan]t and honorable contributions to the growing literature of 
our country; and we rejoice that weTcan claim them dB the works of Npw-England 
men. 
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vince our yoting men that political life is not the only road to 
eminence, nor the only adequate and honorable sphere for the 
exercise and display of their talents. For affording ns this evi- 
dence, his memory deserves to be honored, and his name to be 
held in everlasting remembrance. 

Dr. Bowditch was a remarkably domestic man. His affections 
clustered around his own fireside, and found their most delight* 
ful exercise in his " family of love," as he called it in almost his 
last moments. His attachment to home, and to its calm and 
simple pleasures was, indeed, one of the most beautiful traits in 
his character, and one 'which his children and friends will look 
back upon with the greatest satisfaction. As Sir Thomas More 
sayiS of himself, "he devoted the Kttle tinie which he could 
spare from bis avocatiohs abroad, to his family, and spent it in lit- 
tle innocent and endearing conversations with his wife and chil- 
dren ; which, though some might think them trifling amusements, 
he placed among the necessary duties and business of hfe ; it being 
incumbent 6n every one to make himself as agreeable as possible 
to those whom nature has made, or he himself has singled out 
for, his companions^in life."* ' 

His time was divided between his office and his house ; and 
that must have been a strong attraction, indeed, that could draw 
bim into company. Wheil at home, his time was spent in his 
library, which he loved to have considered as the family parlor. 
By very early rising, in winter two hours before the light, "long 
ere the sound of any bell awoke men to labor or to devotion,'' 
and "in summer," like Milton, ^'as oft With the bird that first 
rises or not much tardier," he was enabled to accomplish niuch 
before others were stirring. " To these morning studies," he used 
to say, " I am indebted for all my mathematics, "f After taking 

* << Dum foris tomm ferioe diem aliis irapertior, raliquum meis, reliaquo mibi^ hoo 
est Uteris, nihil. Nempe, reverso domum, cum uxore fabulandum est, garriendum 
cum liberis, colloquendum cum ministris. Quae ego omnia inter negotia numero, 
quando fieri necesse est, (pecesse est autem nisi velis esse domi tuts peregrinus,) et 
danda omnino opera est, ut qups vite tuie ocunites aiit n^tura providit> aut fecit eaauB, 
au,t ipse delegisti, his ut te quam jucundissimum compares." — Pxeface to Utopia. 

t He might literally apply to himself the apology of the great Koman or^pr, 
'< Qaarc quis tandem me reprehendat, aut quia mihi jure succenseat, si quIi^^Qim 
eaeteris tA suas res obeuodas, quantum ad festos dies ludorum celebrandos, quantw 
ad alias voluptates, et ad ipsam requiem ammi et corporU conceditur temporia; 
quantum alii tri)[)uunt tempestivis conviviis ; quantum denique ale», quantum piUs ; 
tantum mihi egomet ad hsBC studia ceoolenda sumpsero ?*' 
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his evening walk he was again always to be found in the library, 
pursuing the same attractive studies, but ready and glad, at the 
entrance of any visitor, to throw aside his book, unbend his 
mind, and indulge in all the gayeties of his light-hearted couveiv 
sation. 

There was nothing that he seemed to enjoy more than this free 
interchange of thought on all subjects of common interest. At 
such times the mathematician, the astronomer, the man of sci- 
ence, disappeared, and he presented himself as the frank, easy, 
familiar &iend. One could hardly belieVe that this agreeable, fas- 
cinating companion, who talked so affably and pleasantly on all 
the topics of the day, and joined so heartily in the quiet mirth 
and the loud laugh, could really be the great mathematician who 
had expounded the mechanism of the heavens, and taken his 
place with Newton, and Leibnitz, and La Place, among the great 
proficients in exact science. To hear him talk, you would never 
have suspected that he knew any thing about science, or cared 
any thing abtfut it. In this respect he resembled his great Scot- 
tish contemporary, who has delighted the whole world by his 
writings. You might have visited him in that library from one 
year's end to another, and yet, if you or some other visitor did 
not introduce the subject, I venture to say, that not one word on 
mathematics would cross his lips. He had no pedantry of any 
kind. Never did I meet with a scientific or Uterary man so en- 
tirely devoid of all cant and pretension. In conversation he had 
the simplicity and playfulness and unaffected oiannersof a child. 
His own remarks "seemed rather to escape from his mind than 
to be produced by it." He laughed heartily, and rubbed his 
hands, and jumped up, when an observation was made that great- 
ly pleased him, because it was natural for him so to do, and he 
had never been schooled into the conventional proprieties of arti- 
ficial life, nor been accustomed to conceal or stMe any of the in- 
nocent impulses of his nature. 

Who that once enjoyed the privilege of visiting him in that li- 
brary, can ever forget the scene ? Methinks I see him now, in 
my mind's eye, the venerable man, sitting there close by his old- 
fashioned blazing wood fire, bending over his favorite little desk, 
looking like one of the old philosophers, with his silvery hair, and 
-noble forehead, aiid beaming e3re, and benign countenance ; whilst 
all around him are ranged the depositories of the wisdom and ' 
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science of departed sages and philosophers, who seem to look 
down upon him henignantly from 'their quiet places, and sponta- 
neously and silently to give forth to him their instructions. On 
entering this, the noblest repository of scientific works in the coun- 
try, I almost fancy I hear him saying with Heinsius, the keeper 
of the library at Leyden, " I no sooner come into my library, 
than I bolt the door after me, excluding ambition, avarice, and all 
such vice§; and, in the very lap of eternity, amidst so many di- 
vine souls, I take my seat with so lofty a spirit and such sweet 
content, that I pity all the great and rich who know not this hap- 
piness." . - 

It may be here remarked, that although mathematics was his 
chief and favorite pursuit, Dr. Bowditch still had a taste and love 
for general literature. He was fond of Shakspeare and Miltpn, 
and remembered and could repeat whole- passages from th^ir 
works. He loved, too, the poetry of Burns and our own Bryant 
and Sprague. Many of his favorite pieces he not only had by 
heart, but also had them written down, for convenience' sake, on 
the covers of his mathematical common-place book. I recollect, 
among others, thus copied off,. *'The Cotter's Saturday Night," 
a selection which evinced at the same time his good feeling and 
his good taste. I also recollect observing on the covens and blank 
leaves of his copy of Newton's Principiamany commendatory 
verses on Newton, selected from Voltaire and other French poets. 

But I must hasten on to speak, as briefly and comprehensively 
as I can, of what is the most important part of every man — ^name- 
ly, his moral and religious character — the qualities of his heart, 
and his principles of action. 

Dr. Bowditch was a man of unsullied purity, of rigid integrity, 
and uncompromising principle. Through life, truth seems to 
have been at once the great object of his pursuit, and his ruling 
principle of action. " Follow Truth," might have been the 
motto on his escutcheon. " Truth ! Truth ! Truth .'" were among 
his last words to one whom he deafly loved. He was himself 
perfectly transparent. A child could see through him. , There 
was no opaqueness in his heart, any more than in his intellect. 
It -was as clear as crystal, and the rays of moral truth were* trans-^ 
mitted through it without being refracted or tinged. In all his 
intercourse and transactions he was remarkably frank and candid* 
He revealed himself entirely. He had no secrets. He kept noth* 
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ing back, for he had nothing to conceal. He lived openly, and 
talked freely, of^himself, and of his doings, and of every thing 
that was uppermost in his mind. He never hesitated to speak 
out what he thought on all subjects, public and private, and he 
avowed his opinioqs of men and things with the utmost freedom 
and unconcern. It seemed to me that he never had the fear of 
man before his eyes, and that it neyer checked, in the least, the 
free and full utterance of his sentiments. . ' 

Dr. Bowditch was perfectly fair and just in the estimate which 
he formed of his own capacities and gifts. He did not, on the 
one hand, overrate his talents ; nor, on the other hand, did he, as 
some do, with a sort of back-handed humility, purposely under- 
value his powers, in order to enjoy the pleasure of being contrii- 
dicted by those about him and told that he was really a much 
greater ma;n than he seemed willing to admit. As an illustration 
of this, let nie mention a little conversation of his. " People," 
said he, '^ are very kind and polite, in mentioning me in the same 
breath with La Plajce, and blending my name with his. But 
they mistake both me and him ;• we are very different men. I 
trust I understand his works, and can supply his deficiencies, and 
correct his errors, and render his book more intelligible, and re- 
cord the successive advancements of the science, and perhaps ap- 
pend some injprovements. But La Place was a genius, a discovr 
erer, an inventor. And yet I hope I know as much about mathe- 
matics as Playfair !" 

I have been informed by a gentleman of Boston, that soon after 
his return from Europe a few years since, he happened, in a con- 
versation with Dr. Bowditch, to mention to him incidentally, the 
high estimation in which he and his labors were held by men of 
science abroad, and told him that he had often heard his name 
spoken of in terms of the strongest commendation by persons in 
the most elevated walks of society in England. " Dr. Bowditch," 
says my informant, "seemed to be sensibly affected by my state- 
ment, so much so that I saw the tears glisten in his eyes. But 
he immediately remarked that however flattering such testimor 
nials might be, yet the most grateful tribute of commendation he 
had ever received was contained in a letter from a backwoodsman 
of the West, who wrote to him to point out an error in his Transr 
lation of the Mecanique Celeste: ^It was an actual error,' said 
the Doctor, 'which had escaped my own observation. The 
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simple fact that my work had reached the hands of one on the 
outer verge of civilization, who could understand and estimate it, 
was more gratifying to my feelings than the eulogies of men of 
science and the commendatory votes of Academies.' " 

He was a singularly modest man. He made no pretensions 
himself and there was nothing that he so much despised inothers. 
He was remarkably simple in all his manners and intercourse 
with the world. He piit on no airs and assumed no superiority 
on the ground of his intellectual attainments^ but placed himself 
on a level with every one with whom he had any concern. He 
reverenced integrity and truth wherever he found them, in what- 
ever condition in life. He felt and showed no respect for mere 
wealth or rank. He fearlessly rebuked; to his face, the mean and 
purse-proud nabob, and " condescended ta men of low estate." 

Dr. Bowditch used to relate a little anecdoteconceming himself, 
which strongly .and beautifully illustrates the childlike simplicity 
and natnralne^ of his character. 

In the year 1824, when Greneral Ijafayette, in his progress 
through the country, among other places, visited Boston, the may- 
oralty of the city was Med by the Honorable Josiah Q^uincy* 
Dr. Bowditch, in common uprith all the world, had a curiosity to 
behold the entrance of the nation's guest into the city ; and ac- 
cordingly accepted an fnvitation from a friend, whose house was 
in Colonnade Row, to take a station on his balcony. But finding 
th^t the chariot wheels tarried, and the General delayed fais com- 
ing, he -thought that he should have time to go down to his office 
tt> transact a little business, and return in season for the spectacle. 
But, in the mean time, the procession had arrived and passed on, 
and was fast advancing to State street. He concluded, therefore, 
to wait where he was, and,' in oixler to get a nearer and bett» 
view, took his stand on the steps of the United States' Bank. 
On the appeaurance of the barouche in which Lafayette was seated, 
Dr. Bowditch remarked, that he. was glad ^o see Mr. duincy at 
his side ; he was the proper man for that place, being the son of 
one of the earliest and best of the patriots of the Revolution. 
"As the shout of the multitude rose unto heaven,'^ he said, "I 
know not how it happened, but I could not keep my place ; my 
hat would not stay on my head, nor could I hold my tongue. 
And to my astonishment, I found myself, all at once, in the midst 
of ihe crowd by the side of the ehariot, and shouting with the 
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rest at the top of my voice." The President of Harvard Univer- 
sity recollects distinctly seeing him in the position and attitude 
thus described. 

At first sight there may seem something ludicrous and puerile 
in this grave philosopher and calculator, this votary of abstract 
science, huzzaing in a mixed crowd on a city^s holiday. But to 
me it seems a most natural and betotiful expression of his simpli*" 
city, his self-forgetfulness, his utter unconsciousness of greatness, 
his generous sympathy with the people, and>his grateful and ar- 
dent patriotism. This little incident cannot fail to raise him in 
the estimation of every right-minded and single-hearted man. 

Dr. Bowditch was a truly conscientious man. He was always 
true to bis moral as well as intellectual convictions, and followed 
them whithersoever they led. . He had great faith in the rectitude 
of his moral perceptions, and in the primary decision of his own 
judgment and moral sense ; and he carried them forth and acted 
them out instantly. The word followed the thought, and the 
deed the feeling, with the rapidity of lightning. This straight- 
forwardness and frankness were among the secret causes of the 
remarkable influence which he confessedly exercised over the 
minds and judgments of others. By his honesty, as well as by 
his resoluteness and decision, he. was the main-spring of every 
thing with which he was connected. By his moral influence he 
controlled and swayed all men with whom he was associated. 
As Ben Jonson says of Lord Bacon, '^ he commanded whei^ he 
spoke." 

Dr. Bowditch was a man of ardent natural feelings, and of an 
impetuous temperament. A venerable lady, after her first inter- 
view with him, said, " I like that man, for he is a live msui." 
He was strong in his attachment to men and to opinions, and was 
not. easily turned from any course of speculation or action, which 
he had once satisfied himself was right, wise and good. At the 
same time, he* always kept his mind open to evidence ; and if you 
brought before him new facts and arguments, he would reconsider 
the subject — deliberately, not hastily — and the next day, perhaps, 
would tell you that you were in the right, and that he had altered 
his mind. He was sometimes quick, warm, and vehement in ex- 
pressing his disapprobation of the character or conduct of an in- 
dividual, particularly if he thought th^t the person had practiced 
any thing like duplicity or fraud. In such cases, his indignation 
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was absolutely scorching and withering. But he never cherished 
any personal resentments in his bosom. He did not let the sun 
go down upon his wrath. His anger was like a cloud, which 
passes over the disk of the n^oon, and leaves it as mild and clear 
as before ; or, as the judicious Hooker's was represented to be, 
" like a vial of clear water, which, when shook, beads at the top, 
but instantly subsides, without any soil or sediment of unchari- 
tableness." 

Let me relate an incident illustrative of this remarkable trait in 
his character. Dr. Bowditch had been preparing a plan of Salem, 
which he intended soon to publish. It had b^en the fruit of much 
labor and care. By some means or other, an individual in the 
town had surreptitiously got possession of it, and had the auda- 
city to issue proposals to publish it as his own. This was too 
much for Dr. Bowditch to bear. He instantly went to the per- 
son, and burst out in the foUpwing strain : " You villain ! how 
dare you do this? What do you mean by it ? If you presume 
to proceed any farther in this business, I will prosecute you to the 
utmost extent of the law." The poor fellow cowered before the 
storm of his indignation, and was silent ; for his wrath was ter- 
rible. Dr. Bowditch 'went hom^, and slept on it ; and the next 
day, hearing from some authentic source, that the man was ex- 
tremely poor, and had probably been driven by the necessities of 
his family to conimit this audacious plagiarism, his feelings were 
touched, his heart relented, his anger melted away like wax. He 
went to him again, and said, "Sir, you did very wrong, and you 
know it, to appropriate to your own use and, benefit the fruit of 
^y labors. But I understand you are poor, and have a family to 
support. I feel for you, and wiU help you. That plan is unfin- 
ished, and contains errors that would have disgraced you and me, 
had it been published in the state in which you found it. I'll tell 
you what I will do. I will finish the plan ^ I will correct the er- 
rors; and then you shall puMish it for your own benefit, and I 
will head the subscription list with my name." 

What a sublime, noble, christian spirit was there manifested ! 
This was really overcoming.evil with good, and pouring coals of 
fire upon the poor man's head. The natural feehng of resent- 
ment, which God has implanted within all bosoms for our protec- 
tion against sudden assault and injury, was overruled and con- 
quered by the higher, the. sovereign principle of conscience. 
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Dr. Bowditch wm, in ail his habits of life^ a very regular and 
temperate man. He never tasted any wine till the age of thirty- 
five. He approved the remarkable changes which have been ef- 
fected in the customs of society, within a few years, by " the 
temperance reform," and he heartily rejoiced in the success of 
that good cause. God bless it and speed it ! 

In his religious views, Dr. Bowditch was, from examination 
and conviction, a firm and decided Unitarian. His parents were 
Episcopalians, and he himself had beea educated in the tenets of 
that church. But he had no taste for the polemics or peculiarities 
of any sect, and did not love to dwell on the distinctive and di- 
viding points .of christian doctrine. His religion, was rather an 
inward sentiment, flowing out into the life, and revealing itself in 
his character and actions. It was at all times, and at all periods 
of his life, a controlling and sustaining princifde. He ccmfided in 
the providence and benignity of his Heavenly Father, as revealed 
by his blessed Son, our LDrd, and had the most unshaken confi* 
dence in the wisdom and rectitude of all the. divine appointments. 
He looked forward .with firm faith to an immortality in the spirit* 
ual world. 

He said to one, in his last illness, ^^ From my boyhood my 
mind has been religiously imfnressed. I never did or could ques* 
tion the existence of a Superintending Being, and that he took an 
interest in the affairs of men. • I have always endeavored to regu- 
late my life in subjection to his will, and studied to bring my mind 
to an acquiescence in his dispensations ; and now, at its close, I 
look back with gratitude for the manner in which he has distin* 
guished me, and for the many blessings of my lot. I can only 
say, that I am content, that I go willingly, resigned, and satis-, 
fied." To another he said, " I cannot remember when I had not 
a deep feeling of religious truth and accountableness, and- when I 
did not act from it, or endeavor to. In my boyish days, when 
some of my companions who had become infected with Tom 
Paine's infidelity, broached his notions in conversation with me, I 
battled it with them stoutly, not exactly with the logic you would 
^get from Locke, but with the logic I found here, (pointing to his 
breast,) and here it has always been, my guide and support ; it 
is my support still. My whole life, has been crowned with bles» 
.sings beyond my deserts. I am still surrounded with blessings 
unnumbered. Why should I distrust the goodness of God? 
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Why should I not still be grateful and happy, and confide in hia 
goodness?" 

Dr. Bowditch was very familiar with the Scriptures, both of 
the Old and New Testaments, more so than some professed theo- 
logians who make it their special study. He had read the Bible 
in 14s childhood, under the eye o^ a pious mother, and he loved 
to quote and repeat the sublime and touching language of Holy 
Writ. 

Such had been the life, and such the character of this distin- 
guished man ; and such was he to the last, through sdl the ago- 
nies of a most distressing illness. Iii the mid^t of health and 
usefulness, in the full discharge of the duties of life, and in the 
full enjoyment of its satisfactions, the summons suddenly comea 
to him to leave it And he meets the summons with the utmost 
equanimity and composure, with the submission of a philosopher 
and with the resignation of a Christian. He certainly bad much 
to live for — few have more — but he gave up all without repining 
or complaint. He^said he should have liked to live a little longer, 
to ccnnplete his great work, and see his younger children grown 
up and settled in lifcw " But I am perfectly hkppy,!' he added, 
" and ready 4;o go,^^ and entirely resigned to the will of Provi- 
dence. '' He arranged all his affairs,, gave his directions with mi- 
nuteness, and dictated and signed his last will and testament* 
While his strength permitted, he continued to attend to the ne- 
cessary affairs of his office, and on the day previous to his death, 
put his name to an important instrument In the intervals of 
pain, he prepared, as I have already remarked, the remaining 
copy, and corrected the proof-sheets, of the fourth volume of his 
great work, the printing of which was nearly finished at the 
time of his death. It is a little remarkable that the last page that 
he read was the one thousandth. It was gratifying to him to 
find that his mind was unenfeebled by disease and pain ; and one 
day, after solving one of the hardest problems in the book, he ex- 
claimed, in his enthusiastic way, <> I feel that I am Nathaniel 
Bowditch still— only a little weaker." 

He continued, indeed, in all respects, the same man to the last 
He did not think that this was the time to put on a new face or 
assume a new character. His feelings were unaffected, his man- 
ners unchanged, by the prospect before liim. He seemed ta 
those about him only to be going on a long journey. To the 
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end, lie manifested the same cheerfulness, nay pleasantry, which 
he had when in health, without, however, the least admixture of 
levity. In his great kindness, hfe exerted himself to see many 
friends, every one of whom, I believe, will bear testimony to his 
calm, serene 'state of mind. The words which he spoke in those 
precious interviews, they will gather up and treasure in their 
memory, and will never forget them so long as they live. She 
certainly will not, to whoni, when on her taking leave of him 
she had said ''^ Good night," he replied, "No, my dear, say not 
* Good night,' but * Good morning,' for the neit time we meet 
will be on the morning of the resurrection." 

One day, toward the close of his lingering illness, after he had 
himself given up all hope of recovery, he asked one who stood hy 
him, what were the two Greek words which signify " easy 
death." The word not immediately suggesting itself to the per- 
son, and he having mentioned over several phrases and combinar 
tions of words. Dr. Bowditch said, " No, you have not got the 
right word; but you will find it in Pope's Correspondence." 
The person foimd the letter, which was the last that Dr. Arbuth- 
not* \w)te to his friend. The conclusion of i% is as follows: 
" A recovery, in my case, and at my age, is impossible. The 
kindest wish of my friends is eutfianasia." On hearing this read, 
Dr. Bowditch said, "Yes, that is the W(»d, euihcmasia. That 
letter I read forty years ago, and I have not seen it^ since. It 
made an impression on my mind which is still fresh. It struck 
me, at the time I read it^ that the good physician who wap^te it 
would certainly have an easy death. It could not 'be otherwise. 
The excellent^ the virtuous, must be happy in their death;" -He 
afterwards frequently recurred to this subject, and the day i»evi- 
ous to kis departure, he said, " This is, indeed, etUhanasiaJ* 

Through the whole of his illness he manifested the same happy 
and delightful frame of niind. His uxmx did not appear hke the 
chamber of sickness and dissolution. The hght of his serene 

* Dr. Arbuthnot was ah eminent physieian and brilliant wit in the time of Q^ieen 
Anne, the contemporary and friend of Swift and Pope. He died in 1735. Dr. 
Johnson, in his Life of Pope, says of him,' " Arbuthnot was a man of great com- 
prehension, skillfiil in hid practice, versed in the sciences, acquainted with ancient 
literature, and able to animate his mass of knowledge by a Mght and active ima- 
gination J a scholar, with great brilliance of wit; a wit, who, in \he crowd of life, 
retained and discovered a noble ardor of religions .zeal ; a man estimable for his 
learning, amiable for his life, and venerable for his pietyi*' " ■ . ' 
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and placid countenance dispelled all gloom^and his cheerful com- 
posure robbed death of all its bitterness and anguish. He exem* 
I^ed in his own case the sentiment so beautifully expressed by 
the Persian poet, which he loved to repeat : — 

"On parent knees, a naked, new-born child, ^ 
Weeping thou sat'st, whilst all around thee smiled : 
So live, that, sinking in thy last, leng sleep, 
Cahn thou maj'st smile, when all around thee we^." 

/ - • 

He did not wish to see those about him look sad and gloomy. 
On one occasion he said, " I feel no gloom withiti me ; why 
should you wear it on your faces ?" And then he called for Bry- 
ant's Poems, and desired them to read his favorite piece, " The 
Old Man's Funeral." 

" Why weep yb theo-^or hitn, who, having won 
The bound of mdn'« appointed yeto, at last, 
Life's blessings all enjoyed, life's labor's done, 
Serenely to his final rest has passed ?" 

And then he went on and conmiented on the remaining lines of 
the poemj pomting out those which he thought were descriptive 
of himself, and modestly disclaiming others th|it were commend- 
atory, as not belonging to him ,' but which all impartial persons 
would unite in isaying were singularly applicable to his character. 
On the morning of his deaths when his sight was very dim, 
and his voice was almost gone^^lie called his children aroupd his 
bedside, and arranging theni in the^ order of age, pointed to and 
addressed each by name, md said, ^^ You see I can distinguish 
you all ; and I now give you all my parting blessing. The time 
is come. Lord, now lettest thou thy servant depart in peaee, ac- 
cording, to thy word." These were his last words. After this, 
he was heard to whisper, in a scarcely audible toi^e, the words 
" pretty, pleasant, beautiful." But it cannot be known, whether 
he WBS thinking of his own situation as pleasant, in being thus 
tuinounded. at such a time by those he loved, or whether he 
" snatched a fearful joy" in a glimpse of the spiritual world. 
Soon after this, he quietly breathed away his soul, and departed. 
"And the end of that m^an, was peace." Such a death alone 
was wanting to c(Mnplete such a life, and crown and seal such a 
character. He died on Friday, the i6th day of Ms^ch, having 
nearly completed his 65th year. 

• ■ . :^^ 
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The disease of which Dr. Bowditch died was found, by ajposf 
mortem examination, to be a schirrua in the stomach, a disease 
of the same type with that which caused the death of Napoleon 
Bucmaparte. For four weeks previous to his death, he could take 
no solid food, and hardly swallowed any liquid. He suffered, 
however, but litjle from hunger, but constantly from thirst ; and 
the only relief or refreshment he could find, was in frequently 
moistening his lips and mouth with cold water. His frame was 
consequently exceedingly attenuated, and his flesh wasted away. 
At interval^ his sufferings were so intense, that, as he ^d, the 
body at times triumphed over the spirit ; but it was only for a 
moment ; and the spirit resumed again and retained its natural 
and legitimate sovereignty. 

He was buried, as he had lived, privately, and without parade 
or show, on the quiet morning of the Lord'^ day.* His funeral 
was attended only by his family and two others ; yet, in the per- 
son of the Chief Magistrate, I fancied I saw the Spirit of the 
Commonwealth doing homage to the talents and virtues of her 
illustrious son. As the hearse passed along tiirough the silent 
streets, bearing that precious dust to its last resting-jdaee, tbe 
show-flakes fell upon it, the fit ^nblems of his purity and worth. 
And many a wet eye, in the city of his adoption, and in the place 
of his nativity, and elsewhere, wept for him, and many a heart 
blessed his memory, and moiumed that a friend, and a benefec- 
tor, and a good man, had departed. 

He has built his own monument, more enduring than marble ; 
and in his splendid scientific name, and ii^ his noble characteri 
has bequeathed to his-country the richest legacy. The sailor 
traverses the sea more safely by means of his labors, and the wid- 
ow's and the orphan's tretusure is more securiely guarded, in con- 
sequence of his car0. He was the Great Pilot who steered all 
our ships over the ocean ; and, though dead, he yet liveth, and 
speaketh, and acteth, in the recorded wisdom of his invaluable 
book. The world has been the wiser and the happier that he 
has lived in it. 

He has left an example full of instruction and encouragement 
tothe young, and especially to those among them who are strug- 
gling with poverty and difliculties, He has shown them that 

* \^ Funus, ^ine imaginibuB et pomp&,.per laudes ac memoriam virtutam ejus cq* 
lebre fuit.* '—Tociftw, Arm. Lib. II. J 73. 
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poverty is no dishonor, and need be no hindrance ; that the great- 
est obstacles may be surmounted by persevering industry and an 
indomitable wiU. He has shown them to what heights of great- 
ness and glory they may ascend, by truth, temperance, and toil. 
He has proved to them that fame need not be sought for solely 
in political lif&; although that is a worthy field, and &e country 
must be served, — and served, too, not by the worst but by the 
best of men, — ^not by the factious, the ignorant, the scheming, 
but by the wisest, the most enlightened, the best accomplished, 
that we have among- us ; by men who dare- to tell the people of 
their duties as well as of their rights ; and who, instead of meanly 
flattering them for their votes, will boldly speak to them the words 
of truth and soberness, and point out to them their enors and 
faults. 

Above all, Dr. Bowditch has left us a most glorious and pre- 
cious legacy in his example of integrity, love of truth, moral 
courage, and independence. He has taught the young men here, 
and the world over, that there is nothing so grand and beautiful 
as moral principle, nothing so sublime as adherence to truth, and 
right, and duty, through good report and through evil report. He 
has, indeed, blessed the world greatly by his science and his prac- 
tical wisdom ; but quite as much, nay, far more, I think, by his 
upright and manly character. Be has taught mankind that rev- 
ereace for duty, and trust in Providence, and submission to His 
will, and faith in the rectitude of all His appointments, and a fil« 
ial reliance upon-His love, ^ffe sentim^its not unworthy nor unbe- 
coming the greatest philosopher. For this we honor and eulogize 
him ; not for wealth, title, fortune, those miserable outsides and 
trappings of humanity,, but for the qualities of the inner man, 
which still live, and will Uve forever. He studied the ^tars on 
the earth — ^may he not now be tracking their courses through the 
heavens ? Long ere this, perhaps, he knows all the beauties and 
the m3rsteries of their tangled mazes — has examined the rings of 
Saturn and the belts of Jupiter, traversed the milky way, and 
chased the comet through infinity. Methinks I hear his depart- 
ing and ascending spirit exclaiming, as it wings its flight upwards, 
in the language of the beautiful hjrmn : — 

" Ye golden lamps of heaven! fareweU, 
With all your feeble light : 
Farewell, thoa ever-changing moon. 
Pale empress of the night ! 
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And thou, refiilgent orb of dny ! 

In brighter flames arrayed , 
My floul, which springs beyond thy sphere. 

No more demands thine aid. 

Ye stars are but the shining dust 

Of my divine abode, 
The pavement of those heavenly courts, 

Where I shall reign with God. 

The Father of eternal light 

Bhall there his belanB display ; 
TSor shall one moment's darkness mix 

With that unvaried day." 



DR. BOWDITCH'S SCIENTIFIC PAPERS. 

The IbUawiag is. a list of the Papen contributed by Dr. Bowditch to the Me- 
mours of the American Academy of Arts and Sciences. It will Berve to show the 

extent of his observations and the variety of his inquiries. 

VOL. II. 

New Method of Working a Lunar Observation. 

yOL. III. 

Observations on the Comet of 1807. 

Observations on the Total Eclipse of the Sun, June 16, IB06, made at Salem. 

Addition to the Memoir on the Solar Eclipse of June 16, 1806. 
~ Application of Napier's Rule for solving the cases of right-angled spheric trigo- 
nometry to several cases of oblique-angle^ spheric trigonometry. 

An estimate of the height, direction, velocity and magnitude of the Meteor that 
exploded over Weston, in Connecticut, Dec. 14, 1807. 

On the Eclipse of the Sun of Sept. 17, 1811, with the longitudes of several pla- 
ces in this country, deduced from all the observations of the eclipses of the Sun, 
and transits of Mercury and Venus, that have been published in the Transac- 
tions of the Royal Societies of Paris and London, the Philosophical Society h^ 
iit Philadelphia, and the American Academy of Arts and Sciences. 

Elements of the .orbit of the Comet of 1811. 

An estimate of the height of the White Hills in New Hampshire. 

On the variation of the- Magnetic Needle. 

On the motion of a pendulum suspended from two points. 

,A demonstration of the rule for finding the place of a Meteor^ in the, second 
problem, page 218 of this volume. 

VOL. IV. 

On a mistake which exists in the solar tables of Mayer, La Lande, and Zach. 

On the calculation of the oblateness of the earth, by means of the observed 
lengths of a pendulum in different latitudes, according to the method given by La 
Place in the second volume of his "M6canique C^lest^," with remarks on other 
parts of the same work, relating to the figure of the earth. 

Method of correcting the apparent distance of the Moon firom the Sun, or a Star, 
for the effects of Parallax and Refhustion. 
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On the method of computing (he^Dip of the Magnetic Needle in different latl* 
tudes, according to the theory of M. Biot. 

Remarks on the methods of correcting the elements of the orbit of a comet in 
Newton's "Principia," and in La Placets <'Jtf6canique (%lc8te." 

Remarks on the nsual Demonstration of the permanency ^ the solar system^ 
with respect to the Eccentricities and Inclinations of the orbits of the Planets. 

Remarks on Dr. Stewart's formula, for computing the motion of the Moon's 
Apsides/ as given in the Supplement to the Encyclopaedia Britannica. 
. Oti the Meteor which passed oter lyilmington in the State of Delaware, Not. 
21,1819. . 

Occultation of Spica by the Moon, observed at Salem. 

On a mistake which exists in the calculation of M. Poisson relative to the dis- 
flribution.of the electrical matter upon the surfaces of two globes, in vol. 12 of the 
<^ M^moires de la^classe des sciences math^matiques et physiques de 1' Inatitut Im* 
p6rial. de France." 

Elements of the Comet of 1819. 



'Dr. Bowditch was also the adthor of the article on Modem Astronomy, in the 
North American Review, Vol. XX. pp. 30^—366. In the Monthly Anthelogy^ 
Vol. IV. p. 653, there is a brief account of the Comet of 1806, drawn up by him 
at the request of the Editors. 



Art. II. — Curs&ry Remarks upon East Florida, in 1838; by 
- Maj. Henrt Whiting, U. S. Army. 

PoBLio attention has most- naturally been turned towards Flo- 
rida foir the last two or three years. That peninsula has been the 
scene of a contest of remarkable character, awakening a curiosity 
respecting its topography, resources, &c. which has found but 
scanty means c^ gratification^ Although the first portion of the 
United States to bis permaneiitly occupied, (St. Augustine having 
been founded in 1564,) and early signalized by political revolu- 
tions, niiUtary events, and romantic enterprises, yet its history, 
both statistical and natural, has been but imperfectly understood 
by us. The Spaniards no doubt had a tolerably acctirate know- 
ledge of the interior, which Was formerly somewhat extensively 
occupied by them. Their settlements, however, ware much 
broken up during the insurrectionary movements which immedi- 
litely preceded the transfer of jurisdiction to the United States, 
and the majority of them, when that transfer took place, were 
abandoned, under the influence of^ strong national prejudices, 
which led to a distrust or dislike of a new atid dissimilar gov- 
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«rnment. Much local information was thus withdrawn. St. 
Augustine in the east and Pensacola in the west, with some few 
subsidiary plantations, were all the settlements that came into put 
possession. TTiie rest was nearly an unoccupied waste. Even a 
knowledge of the St. John's, the grand artery of the country, 
had nearly passed away ; so much so, that at the con^mencement 
of the present campaign (1837-^) the form, extent^ and depth of 
its upper waters were unascertained. 

The war which has lately been carried on witlji the Florida 
Indians has opened the country generally to observation, and its 
charact^ will hereafter be better, if not well Understood. Our 
troops have traversed it in almost every direction ; nearly all parts 
have been explored, excepting the interior of the Ipwer parts of the 
peninsula south of the Okachobee Lake. From the 26th degree 
of latitude northward, the geography may be laid down with gen- 
eral accuracy. Indeed, United States maps of this character are 
already in the hands of some of our officers, which will no doubt 
soon be lithographed. 

ThjB river St. John's was early entered into both by the French 
and the Spaniards, the rise and fall of whose establishments there 
form an interesting and sanguinary portion of history. At thjd 
present time ( 1838) there is scarcely a dwelling occupied on either 
of its banks fifty miles above its mouth, though many evidences 
of former occupancy, such as falling buildings, or fields bearing 
the marks of having been cultivated, are seen some hundfed miles 
higher up. Many, of these farms or plantations were abandoned 
by the Spaniards at the change of jurisdiction ; others were the 
work of Americans at a later date. But all had shared a common 
fate at the opening of the present contest. The Indians burnt 
all the buildings and plundered and massacred all the inhabitants 
that were not defended by a garrison, and desolation is now seen, 
where, a few months sin9e, were sugar fields, cotton fields, orange 
groves, and many other proofs of a thriving population. 

This river (St. John's) is in most respects of a remarkable char- 
acter. It is unlike most if not all of the rivers in North America, 
having little current at any point of its course, and passing through 
a country, from its very source, so level in its surface, as scarcely 
to warrsmt the expec^tion of any stream at all. At low stages^ 
of the water there is no visible current even in the upper parts 
of the river, though at high stages it is visible, having perhaps a 
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movement of one mile an hour. Below Lake George, which is 
more than two hundred miles from its mouth, the tides have a 
slight eflfect, and vary the current accordingly, modified, how- 
ever, by strong winds. ^ Still, the waters have not any where a 
stagnant appearance, and if unpalatable, they are so froni causei? 
independent .of their want of proper agitation.* They are mii- 
formly of a dark color, like that of tolerably strong coffee, the 
bottom scarcely being discoverable even in the shoal parts. The 
origin of this tint m^y be various ; decomposition of vegetable 
matter canxontribute but little to affect a body of water so large, 
particularly when a considerable portion of the banks are either 
savannas or pine bluffs^ neither likely to have much agency in 
this way. Lake Monroe may fiimish a chalybeate tincture, as its 
shores aboimd in chalybeate earths. The lakes above may bear 
the same character. The waters do not lose their color when 
suffered to stand in a vessel and to make -deposit of such parti- 
cles as may foe afioat in them. 

The St. John's is a large river for some fiundred and fifty miles 
from, its mouth, being from tiiree milefs to a mile wide nearly as 
high as Lake George. Thus far it has the appearance of an arm 
of the seaj and in. fact feel$ the influence of the tides. From 
Lake George upwards it is comparatively narrow, excepting where 
it dilates into lakes, and very winding, itmning perhaps several 
miles in one mile of a straight line. Lake George has been long 
known, and Lal^e Monroe, about sixty miles above, was occupied 
by our troops the first campaign of the present war^ Thence 
upwards the river was to be explored at the commencement of 
the present campaign. It. was soon penetrated through Lake 
J^up to Lake Harvey, and afterwards to Lake Poinsett, about a 
hundred miles above Ijake Monroe. , 

Charleston and Savannah steamboats ascended with army sup- 
plies without difficulty, at the high stage of the waters, to Lake 
Harvey, which supjdies were sent thence by row-barges to Lake 
Poinsettj where the river ceased to be subservient to the purposes 
of transportation. This high stage was in the fall ; as the winter 
months set in, the larger boats could ascend no higher than Lake 
Monroe, until spring -rains again raised the level of the waters. 

The banks of the river as high as Pilatka, or more than one 
hundred miles from its mouth, are generally elevated several feet 
above the water. Prom that point to Lake George they are com- 

YoL. XXXV.— No. 1. 7 
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|)aratively low, and are probably mostly submerged at high stagdSf 
of the water. Between Lake George and Lake Monroe the banks 
are generally high enough to be dry, excepting where savannas 
prevail. Wherever the pine-barrens strike upon the river,' the 
banks arie eight or ten feet highj with a substratum of shelly soil 
or rock. To Lake Monroe they are for the most part clothed 
with a growth of wood— chiefly live oak, pines, and cypress, as 
high as Lake George ; the palmetto or cabbage tree, being largely 
Intermixed thence upwards. 

The grey moss clothes nearly all the trees upon the river^ ex- 
cepting the pine and palmetto. These are respected or avoided 
by this general associate of the f i^s, from some want of affinity 
which may not be understood. This mosi^ is a most singidar 
production, having a rank liTxuriance little according with its 
kindred species. It hangs from every bough many yards in 
length, and wears the appearance at a distance of dingy muslin 
thrown with a careless grace over every part of the tree, waving 
to and fro in the breeze and forming a most striking embellish- 
ment of the scene ; and the effect is not diminished by the pres- 
ence of the tall and symmetrical palmetto, which rises up some 
forty or fifty feet perpendicular, like a perfectly wrought column, 
surmounted by a capital of most appropriate beauty. The moss 
never throws its- foldings over this handsome tree ; as we have 
before remarked, the pine is equally avoided by it. This capri- 
cious forbearance with respect to these two kinds of trees, introdu- 
ces a beautiful variety into the river scene. Where the banks are 
high and sandy, the pine prevails ; where they are low and wet, 
the cypress—" the melancholy cypress." The Uve oak, and other 
miscellaneous trees, prefer the banks of an intermediate character, 
as also the palmetto. The cypress seems to exclude all associa- 
tions ; no other trees mingle with it, or if they happen to start 
up along side they are soon overshadowed above by the spread- 
ing tops, or crowded out by the cone-like bases below, which last 
leave only room for the thousand " knees," or sharp excrescences, 
from one to several feet high, which shoot up like so many dwarf 
pinnacles. 

Ascending the river, which is constantly winding and shifting 
the point of view, wherever the cypress permits, there the moss 
is seen in all its sweeping luxuriance. As these trees spring from 
nearly a water level, and grow to about an equal height, their flat 
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and spreading topB present nearly a horizontal line, where the 
green 8^ppears in all its depth and freshness. Thence, however, 
to within a few yards of the ground, the folds of moss, like am- 
lie curtains, conceal nearly ail from view, leavihg the trunks 
exposed below, which are covered with a whitish bark. This 
aspect, may prevail for half a mfle, when the banks may rise and 
become covered with the hve oak, whose angular and scraggy 
arms give a. new appearance to the moss, which is still as luxu- 
ris^it as on the cypress. But the outline above is far different 
here. Palmettos perhaps raise their graceful heads above the 
oaks in striking contrast with their associates ; or perhaps the pine 
may show in the barren beyond ; while over idl is the clear azure 
of the sky, always in Florida 

" So purely dark, and darkly pure." 

These changeful beauties, combined with the,6ccasiotiaI sight of 
a wild orange-grove, with its golden fruit bespangling the foliage, 
altogether render a trip up the St. John's delightful in a high de« 
gree. 

The ashj poplar, swamp oak, &c., which line the banks of a 
part of the tipper St. John's, drop their leaves during the winter 
months, unlike all the other trees to which we have been alluding. 
But these trees would seem to be deciduous, to esliibit more plainly 
the verdant parasite which attaches itself to most of their branches. 
In passing up the river for the first time, the uninstructed gazer 
is surprised and puzzled to see on all these trees a tuft of ever- 
green,, while the branches in general are stripped of their foliage, 
until informed that it is the mistletoe, which, having attached 
itself thus to a foreiga stock, continues to smile in verdure, while 
its supporter is standing in gloomy pakedness. The mistletoe 
bough is always of a rounded form, varying in size from a few 
inches to thirty or more in diameter. The seeds, which are said 
to be winged, have a gluten surrounding them, which enable them 
to attach themselves where they alight and at once to draw iatih 
nourishment as if fixed 4o a parent stem. The nuttitis Jilius of 
the forest, it is adopted by the first tree to which it flies for pro- 
tection and sustenance^ v 

Sulphur springs are very abundant on the upper parts of th^ 
St. John's. They bubbly up Irke jets Weau. . In passing up to 
Lake Monroe, 'there is oim a few miles below, which attracted, 
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among others, the notice of Bartram. An inlet on the right bank 
is seen, nearly of the width of the river, which at once attracts 
the eye, by the ccmtrast between the color of its waters and that 
of the river, l^wo pieces of lumber, placed at right 4uigles with 
each other, one of niahogany and the other of yellow pin^, could 
not be more dissimilar. And the liquid line of sef^aration is al- 
most as distinct as it would be in the supposed case. The St. 
John's has here, as elsewhere, its coffee-like hue, while the waters 
of the sulphureous inlet are as transparent as the air, the fishes 
swinmiing in them being nearly as discernible aa the birds flying 
over tteir surface. The alligators, diving, as usual, at the apprdach 
of a boat, whisn they happen to take refuge in this limpid inlet, 
continue to struggle downwards in apprehen»on, as if they felt 
that it did not aftbrd the usual refuge. 

Ascending this inlet several hundred yards, it is found, to ter- 
minate in a well head or basin, of some thirty feet diameter, 
with high banks, in the centre of which there is a prominent tur- 
moil of the "v^aters, as if a fountain below threw up its contents 
with much force. Rowing the boat upon this agitated spot, it 
was with difficulty kept there in its position, against the efforts <^ 
the ebullition to throw it off. A strong odor of sulphur fills the 
air around, and the taste of the waters is equally sulphureous. 

Above Lake. Monroe, wide-spread savannas become prevalent 
They form the main body of the section of country through 
which the St. John's flows, and are so slightly inclinedy that its 
course is extremely tortuous, the bends having more the shape of 
a horse shoe, than of a segment of a circle. The immediate 
banks in these savannas are somewhat elevated above the level 
of the waters, as the growth of a wild cane indicates, but the 
greater portion of them becgr a tall, rank grass, which shows that 
it is <^teh inundated, and that the soil is constantly saturated with 
moisture. Lakes George, Monroe, Jesup, Harvey and Poinsett^ 
are fiAe sheets of clear water, of no great depths, but generally 
free from aquatic vegetation. They all abound in fish and wild 
fowl. 

Fort Taylor, (a mere stockade, like all the other forts in Florida 
of recent origin,) which was built a few miles above I^e Poin- 
sett, three hundred and fifty miles or more from the mouth of the 
St. John's, is the highest point to which the army boats ascended. 
Above that post, the river narrowed and shoaled, so as to become 
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useless for ail ptuposes of traiuportatioii. The anny there took 
its course southwardly, reaching the head waters of the St. John'Si 
some seventy or eighty miles S. S. E» The source of this river 
has been in question up to this time^ having been sui^msed to be 
connected either with the everglades or the sea. Both of these sup* 
positions are now at an end. The strip of land between the coast 
and the St. John's, as far south as Cape Florida, has been suffi- 
ciently explored,, to determine the. fact, that it has no channel 
connaction with the sea in that quarter ; and it has been equally 
ascertained, by various army movements, that it is also without a 
lilfe connection with the everglades or the lakes, to the west and 
south-west. In rainy seasons, when the water overs{Hread8 nearly 
the whole country,.the St John's may be connected in a diffused 
.way with both sides. ' Fall and spring rains, wheh they come, ele^ 
vate the river sometimes many feet, as would appear by marks on 
the banks. The last two or three seasons, the difference has been 
£rom two to three feet. The low stages are, at mid*summer and 
mid-winter, and when the periodical rains happen to fall, or are 
only moderate^ the subsidence must be very great. It has beeti 
remarked, by the Indians, that all the waters occasionally drain 
out. This may be an exaggeration ; but such s^ result, nearly to 
the extent expressed by it, might easily be supposed to follow a 
year of drought, the St. John's being evidently dependeiit for its 
supply on the tides below aaid the rains above. 

The interior of Florida, south of Lake Monroe, was scmrcely 
known, until the present war. It was assigned by coiqecture 
and common report, to the ." ev^glades," an indefinite and com- 
prehensive ti^rm, which mecois neither land nor water, but a wix^ 
ture of both. These supposed everglaides, have been much cir^ 
cmnscribed by late examinations. They have lost, at least, one 
or two degrees of latitude. Okaehobee Lake, a body of water 
of some forty miles in diameter, and of a decided lake character, 
and the lands east and west of it, can no longer be thus classed. 
The lake south of this, reported to be still larger than CMcachobee, 
called by the Indians, Pai-hai-okee, or grassy lake^ may prove, on 
examination, the true everglades. But it is now abotit as proba* 
ble, that even this, their last hold, will be found to partake of the 
general character of that part of the peninsula, and that land and 
water will then have its usual divisions, so far as a sandy country 
of unusual flatness permits. The nsme which the Indiana have 
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given Ihe lake, shows that it must be generally so shallow as to 
allow grass to predominate ; rendering it probable, that it has a 
less decided lake diaracter thaii the lakes above. 

It was until lately taken, for granted, that the interior of Fk^ 
ida was wiliiout any eminent parts, but the army movements 
have opened to observation, some sandy ridges or hills of considr 
erable elevation. These are not far from' that central region 
where the waters diverge to different sides of the peninsula. The 
course of the various streams which take their rise within these 
centol parts, marks out the character of the slope, running north- 
west, south-west, southneaste^ly and northwardly. The Onith- 
lacoochee. Pease Creek, Kissimmer, St John's, and the waters 
emptying into the Indian River lagoons, all illustrate this central 
elevation, and general inclination towards the coast. 

•One of the striking features of the coast of Florida, is the la- 
goons, as they are termed, or long and narrow bodies bf water, 
separated from the sea by a strip of sand, generally not more than 
a mile or two wide. They are xionnected with the sea here and 
there by inlets, which are made and kept open by the out-rush- 
ing or in-rushing tides, as they happen to prevail. The outward 
current is that .which chiefly prevails, from the most natural causes* 
Accumulations from rains, must give a great preponderance to 
the inner waters, .which, however, may, in the course of a dry 
season, drain out to a level with the outer waters, when the drift 
of a storm blocks up, at least for a time, the usual passage, and so 
it remains until the balance of force is turned by new rains. 

This alternate operation of counter causes, explains the fact 
well known by those v^h6 frequent this coast, that these inlets 
are at one time very accessible, and at others, nearly or quite 
closed up. These lagoons extend from above St. Augustine to 
Jiq)iter inlet, a stretch of three ot more hundred miles, with but 
a few miles interruption by land. Their common depth is several 
feet, though they all are traversed by shoal&or bars, which reduce 
their navigable facility to about three feet. These shoals, how- 
ever, could easily be made passable for useful purposes. It has 
been proposed to connect the river St. John^s by a canal with the 
Matanzas river, separated by about ten or fifteen miles ; the Ma- 
tanzas with the HaUfax, twice that distance, perhaps, apart. 
Between the waters of which the Musquito inlet is the embouch- 
ure, and those of the Iiiidian River, there is only a narrow neck 
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of about half a mile. Such a project would open an interior 
navigation from Charleston to Jupiter inlet ; and below Cape Flor- 
ida it is well known that a practicable and sheltered channel runs 
around the peninsula, within the " keys." ; 

The mangrove tree is a conspicuous embellishment of the In- 
^an River lagoon. Being of an aquatic character, these trees, 
by a happy provision of nature, are radicated to suit their thrifty 
habits^ not unlike the long-legged species of birds which are fit- 
ted for the water ; they stand with their trunks lifted several feet 
in the air, sending out roots from that elevated point, like so many 
bow-legs, to seize the earth or water below, with a base often as 
wide-spread as the branching head above. Then, again, as if 
these roots could not drink moisture enough to satisfy their crav- 
ings, each branch sends down many a idender tubeperpendicplarly 
to the water,-Uke so many syphons to draw it up. The foliage is 
of the brightest green. Altogether, a mangrove thicket is a most 
attractive object to the eye. These thickets sometimes shoot out 
a spur into the lagoon, resembling Just above the water a fish- 
erman's weir-net, but (Surmounted by a most redundant foliage, 
and almost closing up the channel. 

The bars at the mouths of the lagoons are an obstruction to 
the commercial facilities of Florida. The entrance. to St. Augus- 
tine harbor is perhaps the best on the coast, and, with proper at- 
tention to the tides and winds, is safely practicable for vessels of 
light draft The drift of the ocean, which in this quarter is 
strongly charged with alluvion, heaps up. the sands along the 
coast, constantly changing their poisition, with, probably, a > grad- 
ual augmentation. The inlets would share the common fate, and 
be closed up, if it were not for the outsetting currents, arising ei- 
ther from the tides, or the accumulation of waters within. These 
causes, with partial exceptions, keep open a channel, but cannot 
preserve it in one place. The bar off St. Augustine has widely 
shifted, being now nearly one half the points of the compass to 
the north of its position, within the memory of living pilots. 
Those of the more southern inlets are less practicable, excep- 
ting that of the Musquito. The channels are known only to 
those who are habitually upon them. A fearful looking surf 
is. always coursing over, them, when a wind is blowing with 
fireshness, which renders them formidable to strangers, while those 
who are accustomed to them, pass through it with little real haz- 
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aid. The evil, however, is a great one, and apparently inreme-* 
diable. 

The rivers of Florida, though of no great length, are, generally, 
of a most convenient depth. The banks are. bold and firm. 
Those which empty into the lower part of the St. John's, are fit- 
ted for any craft that comes into the main river, or have no im- 
pediments in the way, excepting what arise from fallen treesw 
There is no current to change their character, which belongs to a 
level country. 

The botany of Florida was early examined by the Bartrams, 
and Audubon was some time among its birds, which are rich in 
number and variety. Many anecdotes are told of the latter, 
showing the patience with which he kept his station in swamps 
and marshes, in order to ascertain the habits of the feathered 
creatures there, in spite of musquitoes, reptiles, and other intol- 
erable annoyances. Doct. Leitner, who was killed in a skirmish 
with the Indians, this campaign, (1838,) is said to have been a 
skilful botanist, and an ardent votary of science. Accompanying 
a portion of the active force, he would have had uncommon op- 
portunities for observing the plants of the southern interior, which 
t^obably, came little within the scope of the Bartrams, whose in- 
vestigations were mostly, if not altogether, on the river St. John's 
and the coast. He had already made consdderable advances to- 
wards the object he had in view, with a most flattering prospect 
before him, when he fell in the honomble performance of his 
duty. 

The orange tree has been extensively cultivated in Florida, since 
its first occupation. The Seville or sour^ and bitter-sweet orange, 
are apparently indigenous to the country, as many groves of both 
are now found flourishing, where no labor of man would seem to 
have placed them. The China, or sweet orange, is probably an 
exotic. These were found, not only around nearly every house 
in the country, but occupying a part of nearly every garden in the . 
towns. They were an important article of commerce. The or- 
anges of Florida excelled all others in the northern markets. More 
than two millions, were annually shipped firom St. Augustine 
alone. One tree there is said to have produced six thousand in 
one year. But this staple of the country was cut down in one 
night, in 183d. A severe frost occurred in the time of Bartram, 
(1765,) which killed the lemon,, citron, and other tender trees, 
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bat only paitially injored die txnange. There wer€ trees i^anding 
ia 1835, more than a century dd. 

This calamitous event, besides dei^rojdng one of the principal 
sources of revenue of St. Augustine, divested the jdace of its 
chief ornament. Each lot became, as it were, denuded of its 
drapery, which had been thrown over every buildings high and 
low, giving them aSl a borrowed beauty. A person who ^as ab» 
sent at the time of the frost, in revisiting the place, could scarcely 
lecogmze the most familisff scenes,^ their aspect was so entirely* 
changed^ It takes about seven years to renew the orange tree 
lo a bearing state. ^ 

Cotton and sugar grow well in Florida, but silk will probably 
be the sta^e of the country after a few years. . The nmlberry 
tree, multicaolis, &c., grow th^ with a vigor and lu:mriaiice 
that have iio parallel in the United States. More than eighl 
months in the year afford a fulhiess of food for the worms. 

The soil of Florida wears a forbidding aspect. Sandy barrens 
form the principal part of the surface. Hammock land, that 
which bears the oak, ma:ple, and other '^ hard woods," and which 
are the^ richer and niore productive parts^ constitutes but a small 
proportion^ But ttie sands of Florida are but in part siliceous. 
They are probably for the- most part comminuted shells or lime- 
stone. Hen^ they haye a degpee of fertility which often bui> 
prises those who undertake their cultivation. The ^surface, 
however, is so level, that it is liable to the extremes of drought 
and inundation. In riding from the St. John's to St. Augustine, 
a distance of eighteen miles, the road will be found, after a mod* 
erate rain, one half or two thirds under water, which is carried 
off more by eve^ration than by subsidence ; and this is a sami^o 
of the country in general. 

The yellow pine, Pinus palustris, is a conspicuous tree in Flor- 
ida, both on account of its lofty symmetry, and its adaptation to 
many useful purposes. It affords tar and tuq)entine in inexhaust- 
ible abundance, and is an equally inexhaustible material for lum- 
ber. Whether it be the only growth the soil can yield, or merely 
a pre-occupant, as in many other parts of the country, giving 
place, when removed, to a species of hard wood, is, perhaps, not 
yet ascertained. It is probable, however, that when this tree 
shall be cut down, and fires, scorching the whole face of the 
country, shall cease, the growth of the forest lands will assume 
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a better aspect, and ihat the soil will improve in a corret^nding 
degree. It is the fallen tree of this pine, which furnishes the In* 
dian with his " light-wood j" a source of comfort and conveni- 
ence that strongly attaches him to the soil which produces it. 
The fuel formed from these prostrate trunks, is at hand on every 
spot, and is easily ignited, making, in all weatheri;, a bright and 
durable fire. The nights of Florida are almost invariably cool, 
and the facility with which the Flmda Indian can temper their 
chilliness, by means of this ready and combustible wood, is a 
conspicuous item in the privileges of his life, tb^ gr^at design of 
which is to attain desirable objects with the least effort. Our 
troops, in the late campaigns, have been equally indebted to it 
for many a comfortable encampment, as, even in the midst of 
heavy rains, a brilliant fire might be kindled^ which, with due 
care, no rains could extinguish. 

The hammocks at present are generally secmre &cm encroach- 
ment from the barrens, being mostly covered with a dense growth 
of trees, which preserves them from change. But, whenever the 
time arrives in which they shall be cleared up, and become ex- 
posed to external influences, it is not unlikely that the surround- 
ing barrens, clothed in.a soil of such levity as to be acted upon 
by winds and rains, will gradually overspread these comparatively 
small spots on the surface of the country^ and reduce nearly the 
whole to one general character. 

The waters of Florida abound in fish. Even the upper parts 
of the St. John's afford a large supply of very tolerable quality. 
But the lagoons of. the coast have not only an abundance of the 
finest fish, but also of the finest oysters. The oysters of Indian 
river are surpassed by none, in size or quality, on the Atlantic 
coast. Want could never approach the inhabitants of that region. 

The present war, during which the Indians have been too much 
harassed to attend to seed-time or harvest, has turned attention to 
the class of indigenous esculent vegetables^ which, by their sponta- 
neous abundance, have, through the extremities of this period, af- 
forded them ample means of subsistence. The most conspicu- 
ous among these are the red and white coonta roots. The first is 
the China-briar, or SmihLx china, a vine of great thriftiness, spread- 
ing sometimes over the space of more than a hundred feet, with 
roots like a; large, long and irregular pptatoe. The white coonta 
is the Zamia integrifolia^ which has a full tap-root, rounded with 
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the symmetry of a boy's top- The leaves are large and fern-like, 
forming, when the seedrbud is in its fullness, a handsome plant. - 

Both of these roots are grated or bruised by the Indians, and 
the starch separated^ by frequent changes of water, from the 
fibrous or woody parts, as also, in the white coonta, from a poison- 
ous quality which is combined with it in its natural state. The 
flour of the latter has the look and feel of ^rrow-root, and is 
equally nutritious and well suited to weak stomachs. The flour 
of the China-briar is of a reddish hue, and more easily obtained 
than the white coonta. 

These two important articles of food are found in abundance, 
the one or the other, in most parts of southern Florida ; the 
China-briar in nearly all the hammocks, and the Zamia in most 
of the barrens along the coast lagoons. Thousands could subsist 
upon them, with only the labor necessary to gather the roots and 
prepare the flour. Previous to the war, one or two persons 
were established near Cape Florida, who manufactured the white 
coonta in large quantities for shipment. Medical men often pre- 
fer it, for hospital purposes, to the arrow-root. 

The palmetto is often called the cabbage-tree, from its contain- 
ing an edible substance within its top, which somewhat resembles 
acabbage-— more in look, however, than in taste, which is not 
unlike that of a raw chestnut Where the fan-shaped leaves of 
this beautiful tree put out at the top, is found infolded a pith, 
forming about one third the diameter of the trunk, and about 
twelve or fifteen inches long, which is of an eatable quality, par- 
ticularly when boiled, or preserved as a pickle. It is true, a 
tree some half-century old might be sacrificed to the attainment 
of a single meal ,* but these trees are abundant, and no doubt 
have often afforded one to a roving Indian, who sat down hungry 
andnmpi^ovided beneath their shade. 

But the necessities of .the war now going on^ have opened a 
new resource to the Indians, or which, at least, does not appear 
to have been used by them in more abundant times. This is 
found in the root of the saw^almetto^ a^singular species of most 
comnwn vegetation in Florida, which overspreads nearly every 
pine-barren, covering it hke a vast reticulated carpet. In passing 
over these barrens, the palmetto leaf is seen shooting up from the 
ground in great luxuriance^ formingj as is found on close inspec- 
tion, the termination of a recumbent cabbage-tree, several feet 
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long, and probably half buried beneath the surface^ or deciduous 
vegetation. Lying constantly on the ground, it never acquires 
the bony hardness of the exterior coat of the- upright cabbage 
tree, but is covered with a fibrous hairiness, which gives it al- 
most the softness of sijken phish, prevailing through every fold, 
to the very heart, excepting within a few inches of the end, 
where is found a nutritious ^ith, smaller than, but not unlike, that 
of the cabhage tree. This is bruised into meal, and npiade sub- 
servient to the purposes of food. These roots spread, as we have 
before remarked, over nearly every barren ; and, since a portion 
of them is convertible into food, there can be no limit to the spon^ 
taneous subsistence of those who frequent them. The leaves or 
foldings of this root are thin and pliable, several inches long, and 
three or four wide, and are worked into many articles of oma* 
mentanduse. 

There is also found in Florida a wild potatoe, of tolerable qual- 
ity, and much wild fruit. Game of all kinds is abundant, and 
wild fowls are numerous on every stream and lake. The Indi- 
ans, in Spanish times, were accustomed to herd cattle largely, 
uid at the comn>encement of the present war, they are said to 
have had thousands. 

Prom this enumeration of the articles of food which present 
themselves spontaneously to the wants of the Indian, it will be 
seen that they are little dependent on care, foresight, or labor, for 
subsistence. 

The mineralogy of Florida is scanty. The rocks foimd in 
situ are allcalcareous, though siliceous boulders, of a small size, 
are occasionally seen, and nodules of hornstone are here and there 
mingled with the limestone, which elicit sparks, and are some- 
times used by the Indians for flints. 

The geology of Florida presents many interesting features ; 
but it has as yet been examined with little attention, warranting 
few definite conclusions. The coast, as far as Cape Florida, is 
alluvial, a seeming mass of comminuted shells, resting on a rocky 
formation, composed also oi shells, more or less broken and abra- 
ded.* From Cape Florida, the fbrmation is mostly coralline, the 
Keys bdng of that character. The diells aromid the Keys are 
found in nearly a perfect state. Take up a handful at random, 
and it will exhibit little else than fragments of coral and uni- 
valves, generally of a. small size, and diminishing almost to a point. 
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As high as Indian River Inlet, the beach is still formed of shells, 
though less distinct and perfect in their form, mingled with some 
sand; while about Cape Carnaverel the sand predominates, until 
shelly fragments almost disappear to the naked eye. Still, it 
seems probable that the whole beach is of a calcareous character. 

The coqUina rock (as the Spaniards called it) is ai formation 
found in the spits of sandy land which separate the lagoons near 
the coast from the s^a. It has been quanied in Anastasia island, 
for more than a century, affording a material for structures of all 
kinds in 8t. Augustine, worked with unconmion faciUty, and of 
a durable character. A large fort, of Spanish construction, at 
that place, is of coquina. In latitudes where there is Uttle or no 
i&ost, it is, perhaps, the best material that can be used in fortificar 
tions ; being firm enough to sustain the form of any work, and 
receiving a shot like a plastic mass, exhibiting no fracture, md 
throwing oflf no splinters. 

The quarries neat St. Augustine are generally about ten feel 
deep. The profile of the strata, as presented to the eye there, 
exhibits, first, a superficial covering of vegetable mould ; next, 
a stratum of shelly fragments, quite small, and without any di»* 
tinctness of character, with no cohesion. This stratum varies 
much in thickness, according to the undulatiohs of the suj^ace, 
being generally from two to three feet. The next in the descend- 
ing series is a stratum of several inches thickness; composed, of 
nmilar shelly fragments, but united in a mass by some cement. 
Then intervenes a stratum of sand, an inch or two in thickness. 
Immediately below this sand is a stratuni of shelly rock, between 
two and three feet in thickness. This stratum is formed of shells 
in various states, the upper several inches being much like the 
stratum above, that is, of small and indistinct fragments, when, 
for several inches more, it assumes a new character, many of the 
shells being perfect in their outlines, and only much abraded, and 
most of them of a size to give some clue to, their species. The 
interstices in. this portion of the mass are laj^e in proportion to 
die size of the shells, and the cement which holds them together 
is hardly visible. Bivalves, cockles, of the cardium species, pre- 
dominate, while here and there is found a conch of large size, as 
*aiso oyster fragments. Some of these conchs are several inches 
in length, though much worn. This coarse and comparatively 
unbroken deposit has a substratum, .with which it is equally 
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closely joined, like that superimposed. A thin stratum of sand 
next succeeds;. and then a third stratum of shelly rock, about 
two feet and a half thick, the component parts of which are in a 
state rather more comminuted than any lying above. This stra- 
tum is likewise of a more solid and uniform character than its as- 
sociates, and g;ives the largest blocks for building purposes. A 
sandy stratum is found bek)W this, and, so far as an examination 
has penetrated, the coquina formation descends no lower. 

All these strata are firm concretioiis, their component parts being 
obviously conglutinated by a calcareous substance, which holds 
them well together. This foreign substance, or cement, is quite 
visible in the finer formations, though little seen in the coarser. 
Taking up a piece of the latter, the cause of cohesion is appa- 
rently so slight, that one is surprised that the mass does hot crum- 
He at a touch. 

It is a common conjecture that the coquina is of recent forma- 
tion, and that causes are still operating to produce it. This 
conjecture has some apparent and plausible grounds. It wants, 
however, the support of deeper investigation into the character 
and force of these causes. Fragments have been constantly 
heaping up oh the coast, portions of which have been long lying 
in a quiescent state, without exhibiting any evidences of a change, 
or a tendency to one, particularly of a change from a loose to a 
concrete state. The upper stratum of the quarries we have been 
describings would be likely to assume the character of the strata 
below, if such a change were in progress. But the century du- 
ring which it has been subject to observation, has witnessed no 
alteration. The fragments all lie in a separated state, without 
showing apy signs of cohesion. -- 

It has been surmised, that the animal matter of the shells 
might have furnished the element of cohesion. But this sufmise 
would seem to^be at once disproved by the condition in which the 
shells were found, when the concretion took place. It is evident 
that they must have beeii subjected ta a long and severe process 
of attrition and contusion, previous to that event ; such a process 
as must have widely separated aU animal matter, from its former 
covering. Besides, there is no reason for supposing, that this an- 
imal matter^ even if it had existed in connection with the shells at 
the time the rocky formation occurred, could have produced the 
effect assigned to it. 
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A more probable conjecture is, that the shells themselves, by 
some chemical exertions or agency, which operated in connection 
with their pgttial dissolution, furnished the bond of union among 
the fragments, though not in a way that leaves the same agency 
still in operation. These different strata are evidently so many 
distinct deposits,, probably at different and distant periods ; bro- 
ken shells thrown up or spread over a certain space, and no doubt 
converted at equally different and distant periods into solid masses^ 
either by sudden or gradually operating causes, cea^g with their 
effect. Such a hypothesis is in harmony with our notions of 
other formations of rock. 

There are appearances of shelly formations on the St. John's, 
particularly the upper parts of it, but the shells are of a different 
character. Scarcely a bival vfe is seen on or near that river, either 
loose,^ or in rocky connection. The prevailing shell there, is the 
Helix, while univalves are as rare in the formations on the coast 
The soil at Yolusia and Fort Mellon consists of half shells, which 
are generally perfect in their shape, the defects evidently arising 
tather from decay than abrasion or contusion* 

The limestone does not show itself on the coast, nor on the St. 
John's until you reach Lake Monroe, where it is intermixed spar- 
ingly with shells. On Black creek, west of the St. John's, a 
porous, rotten limestone appear^, and this is said to be the charac- 
ter of the rock formations throughout the western part of the 
peninsula. Hence the many " surth-holes," deep and (some of 
them) unfathomable orifices in the earth, which appear in these 
regions, and the disappearance of streams for ixiany miles beneath 
the surface of the earth, while others come forth in all their full- 
ness at once. 

The climate of Florida^ during the six or seven months from 
October is truly delicious. The frosts are generally few and 
slight, leaving vegetation its verdure, and flowers their bloom, 
throughout the year. Such frosts as kill the tender trees or shrubs 
are of rare occurrence. Rains ^occasionally prevail during the 
winter months, but more, commonly during the latter part of sum- 
mer. Our troops have now been operating during three winters. 
Two of them have been decidedly dry. The first was rainy. 

By a loose diary, kept in Florida, since the last October (1837) 
and continued through two hundred and fourteen days, more than 
one hundred and fifty of them, were decidedly clear and pleas- 
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ant days ; about forty somewhat cloudy or foggy ; and about 
twenty rainy, but of these nearly one half were single rainy or 
abowery days^ leaving only about ten which wegp of a rain- 
istorm chamcter. Musquitoes hiftve bitten, and frogs have peeped 
tiiroughout the whole timoi though not sdways in the same num* 
fters or with the same spirit. 

It is perhaps a common impression, that there are some formi*- 
dable animals and many venomous reptiles in Florida. The alli<- 
gator is a clumsy, tkmd animal, never, it is believed, the assailant, 
tmless it mistake a swimming bby, for its common prey. Scor* 
pions, snakes, Uzards, &c., are cominon upon the barrens, and our 
soldiers, in sleeping on the ground, often came in contact with all 
of them, and were often stung by the former, generally with un- 
pleasant, bnt never with fatal consequences. 

Invalids have long looked to Florida as a refuge frcnn the north- 
em winter, and during the disturbances of the last few years, St. 
Augustine has necessarily been the only place of resort. But 
when peace shall be established, and the St. John's rcK^ccupied, 
that river will present many places of great attraction to the iur 
firm and pulmonic. 



Art. III. — Geology of St. Croix; by Prof. S. Hovet, late of the 
^ Faculty of Yale College, Ct, and Amherst College, Mass. 

During two winters which I passed at St. Croix for the recov- 
ery of itiy health, I found great relief from ennui, the well-known 
natural enemy of invalids in such circumstances, in examining the 
phyisical features of the island ^ and, had my observations been 
more complete, the record of them might have been a valuable 
contribution to science. Limited, however, and imperfect as they 
were, I am unwilling entirely to suj^ess them ; especially, as 
they relate to a quarter of the world highly interesting, and but 
little known.' Should they be productive of no other benefit, I 
hope they may lead some more competent individual, who may, 
perhaps, be driven, as I was, to seek refuge from the rigors of a 
New England winter, in the balmy climate of the tropics, to con- 
tinue the examination, and to present to the public the more am- 
ple results of his investigations. My object in this article is to 
give a brief outline of the geology of St. Croix. Should time 
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and health permit, I may, perhaps, on a futrn^ occasion, extend 
my retnarks to one or two other islands, and touch on some pther 
topics. 

I am not aware that more than two or three of the West India 
islands have attracted the attention of any geological observer. 
Indeed, the tropical countries in both hemispheres must yet be re- 
garded, so far as geology is^concemed, as nearly a terra incognita. 
Still, they will no doubt furnish- highly important results in this 
interesting science. Here some of its most specious theories will 
be tested ; and here, too, will be found entombed new races of or- 
ganized beings, brought into existence and advanced to maturity, 
and finally destroyed, in circiimstances differing from any present 
or past in other parts of the globe. If the axis of the earth has 
been changed, as sotne philosophers maintain, here we shall find 
the evidence of it^ in a change of organic remains, corresponding 
with that in the niorthern regions, but ia a reverse order. On the 
other hand, if the extrawdinary size and character of fossil relics, 
in the high latitudes, are owing to a secular refrigeration of the 
earth, it will be interesting to know what were the types of ani- 
mal and vegetable life, during the same geological periods, in the 
equatorial regions. If past periods in, the tropics were as much 
more favorable than the present to the gigantic development oft 
organic existences, as they certainly were in ours, the imagina- 
tion can scarcely paint the monsters, which careful research may 
bring to light. I must confess, however, I saw nothing in the 
West Indies' to countenance such suppositions. No animals or 
saurians, to my knowledge, contemporaneous with those im- 
bedded in the secondary and tertiary formations of Europe and 
America, have yet been detected | nor, if we except the island of 
Trinidad, do I know of any indications of the existence of ex- 
tensive subterranean deposits of vegetable matter. The pitch- 
lalte of that island, and the petroleum which oozes from the 
rocks on the coast, are probably due to a vegetable origin ; but if 
similar indications of carbon in a fossil state exist in other islands, 
they are yet to be discovered. 

Most of the islands in the West Indies, as is well known, ex- 
hilat marks of volcanic action. Though not lying within the 
range of that great line of volcanoes which extends along the 
western coast of South Americaj and reaches to Mexico, they 
have often been subject to destructive earthqusikes ; arid two of 
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them, St. Yincent's and Guadaloupe, are at present the seats of 
active volcanoes. By inspecting a map of the West Indies, it 
will be seen, that St. Croix is near the northern termination of 
the crescent of islands, which, commencing with Trinidad on the 
south, and ending with St. Thomas on the north, constitutes the 
eastern boundary of the Caribbean Sea. These islands extend 
through more than eight degrees of latitude ; and yet, it is im- 
possible to look at their relative position, without suspecting thai 
they were elevated by a common force, and have been subject to 
similar geological revolutions. This, so far as my own observa- 
tion and the information otherwise obtained extend, I believe to 
be true. Many of the islands contain several formations, dis- 
similar in age and geological constitution ; but they all bear, if I 
may use the expression, a striking family likeness. The prevail- 
ing formations in the West Indies are, in the first place, recent 
igneous rocks, comprising the products of active volcano^ and 
different varieties of trap ; in the second, tertiary ^ups, consist- 
ing of marl, calcareous sandstone, and shell limestone ; and in the 
third, a stratified deposit, which, without at present intending to 
intimate its place in the geological series of rocks, I shall call ifir 
durated clay. As I have already suggested, some of the islands 
present all these formations, indications of which axe seen upon 
the first approach to them. St. Croix contains only the two latter, 
which divide the superficial area of the island about equally. 

This island is in north lat. 17° 46' 28'', and west long. 67^ 12' 
40". It is about 26 miles in length, and^ on an average, not more 
than four or five in breadth. Its shape is irregular. The north- 
ern and southeastern parts comprise fhe clay formation, and the 
central and southern are calcareous. There is a striking contrast 
in the elevation of the two portions of the island. The clay 
formation is a pile of mountains, separated, however, by gorges 
and valleys, which run in every direction, and give to it a beauti- 
fully diversified aspect. The highest point is Mount Eagle, which 
is estimated to be about 1200 feet above the level of the sea. The 
calcareous formation is much lower and less broken, but undula- 
ting. The greatest elevation in this p^rt of the island, is about 
600 feet. It is that on which stands Bulow's Mindo, the elegant 
country-seat of the governor, so named in memory of his friend. 
Gen. Bulow. 
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The most striking feature of the mountains of the clay forma- 
tion, is their high state of cultivation, even when they are so 
steep that they Cannot be ascended except in mule paths, which 
wind up their sides in zigzag lines. All bear the niarks of great 
violence in their elevation. Th^ strata were much broken by the 
unequal a{^lication of the uplifting forces, and formed into many 
distinct and grotesque summits ; some of which} however, • have 
since been rounded by the hand of time. Nothing can exceed 
the beauty of .these mountains and the intervening valleys, when 
covered by a luxuriant growth of the sugar-cane, interspersed 
with .plantations and orange groves, ^d seen from a summit, 
which, at the same time, commands a, view of several vistas to 
the ocean. Some of the mountains, however, are too precipitous 
for cultivation, and the rocks aie toa hard to be readily broken 
down into an arable soil. Such is most of the eastern section of 
the group on the north, and the extreme portion of the south- 
eastern range. In favorable seasons, the cultivated tracts yield 
good crops of cane, but they are peculiarly susceptible to the 
drought. 

As a mass, this formation is distinctly stratified. The strata 
vary in thickness from six inches to three feet ; and, in many pla- 
ces, are exceedingly regular and well defined. A good section of 
this description may be seen on the coast, below the Mount Wash- 
ington estate. In others, they are jschistose, and much contorted, 
as near Punch, in ascending from Little La Grange, and at a 
quarry contiguous to Jolly Hill garden. In some cases, no strati- 
fication is visible-^— the whole mass breaking up into small angu- 
lar fragm^ts, or being consolidated into columnar blocks, with a 
structure and cleavage resembling trap. Localities, however, of 
the last description, are not.common.; and the angular fragments 
of the other beds are generally soft and easily decomposed. 

The strata are highly inclined. The lowept angle I observed 
wa$ near Capt. Sempill's house, a^t Butler's Bay, which was about 
46^. The inclination varies in different places, from this to 90^. 
It is generally firom 70^ to 809, The direction of the dip is 
pretty uniform, and is nearly north. The composition and gene- 
ral aspect of the strata in different localities, and even in juxta^ 
position, are often various. In some cases, they are decidedly 
aluminous ; in others, silex predominates. They also vary much 
in hardness, the more aluminous being generally soft and inclined 
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to crumble, and the siUcious requiring a smart blow of the ham- 
mer to break them. The grain is uniformly fine. I did not see, 
in this mass of rock, any thing like a pudding-stone. The form- 
ation seems to have been deposited in quiet waters, though there 
are frequent contortions in the strata, which may be due in part 
. to the troubled state of the element from which they were depos- 
ited ; but probably more to the force by which they were uplifted. 
There are beds in the ravine near Mount Victory, as we ascend 
on the road from Sprat Hall, which strongly resiemble ai^illaceous 
slate. The color of the strata, in other places, passes through all 
the varieties of brown to that of clay. They are frequently col- 
ored red by the oxide of iron* 

This is particularly true in the region of Annesley. In such 
cases, however, the oxide does not appear to have penetrated the 
substance of the rock, but to have been infiltrated through the 
seams and crevices. The soil is also impregnated with this sub- 
stance. 

Thin layers of quartz, firom one fourth to half an inch in thick- 
ness, are often interstratified with this rock, and sometimes cut 
the regular strata, and also each other, diagonally. Mingled with 
schistose formations, I often foimd small beds <rf marl and calca- 
reous spar. In some instances, the marl had been introduced 
from above, in the form of a deposit ; in others, it was obviously 
intejfstratified with the rocks when they were formed. The 
streams, also, which ran down from the mountains over the hard- 
est rocks, were more or less impregnated with lime. 

I have already intimated, that the strata are often intersected 
by diagonal cleavage planes. This appeared to me a striking pe- 
culiarity of the formation. These planes were firom one to three 
inches apart, sometimes parallel, but generally more or less in- 
clined to each other. They were often crossed by others ; so 
that the rocks naturally broke into angular, colmnnar, or rhom- 
boidal fragments. It was often difficult to distinguish these cleav- 
age planes from the true lines of stratification. In this respect, I 
was much struck with the similarity between these rocks and the 
grey wacke formation of Wales, as^escribed by Mr. Murchison. 

The vaHeys and ravines of this formation, as I have already 
said, run in all directions, but more generally in that of the anti- 
clinal lines of the strata. Such, for example, are those which 
extend from the coast road, at the west end of the island, towards 
Jolly Hill, Mount Victory, and New Caledonia. 

\ 
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Sometimes these valleys and the impending mountains are 
wild and picturesque Ib the extreme ; in other cases, they are 
highly cultivated. The contrast is owing principally to the dif- 
ferent degrees of hardness in the rocks. 

One is at first surprised, that any portion of soil can be retained 
on the cultivated parts of the niountains, as they are so steep that, 
in ordinary cases, it would all be washed away. It would be in 
this, but for the fact, that the cane is planted in deep trenches, 
dug horizontally along the sides of the mountains, which prevent 
in a great measure the flowing of water ; and also, that the rocks 
are continually decomposing and forming a new soil. Indeed 
this process of decomposition may every where be seen at present 
going on, in sections of roads cut through' the rocks, where the 
passage from the solid, unchanged strata beneath, to the cultivated 
soil on the surface, is so gradual, that no distinct liiie of separa- 
tion can be drawn. 

A similar explanation is applicable to the different states in 
which the talus is found at the foot of the mountains. In some 
places, it is many feet deep, but thoroughly pulverized ; in others, 
it remains in the state of broker^ fragments, covered with so little 
soil, as not to be susceptible of cultivation. This is strikingly 
seen at Ham's Bliiff, which presents a stratum of undecomposed 
detritus twenty-five or thirty feet in depth. 

The thickness of this formation is^ at least several hundred feet. 
On the west coast, north of Sprat Hall, the strata are seen stand- 
ing side by side, in uninterrupted succession, for several rods ; 
and, were it not for the gorges which break, occasionally, their 
continuity, the thickness might appear much greater. 

As to its s^e, I am not prepared to express a decided opinion. 
On the one hand, it cannot be so low down as the older slates^ or 
the metamorphie rocks of Ly^U ; and, on the other, its composi- 
tion, structure, and high inclination, bear a striking resemblance 
to those of gfeywacke. I did not observe it associated with 
older rocks, except in one place, near South Gate, where a bed of 
sienite occurs, thirty or forty rods in extent. As to organic re- 
mains, though I made diUgent search, I found none ; from whach 
it must at least be inferred, that, if they exist at all, they are very 
uncommon. I ought, however, to inention, that, on the road 
from Little La Grange to Punch, I discovered in this formation, 
from two to three hundred feet above the level of the sea, a bed 
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of limestone, in which werei imbedded the leaves and tranks of 
dicotyledonous plants. They were both converted into the sub- 
stance of the rock, but were well preserve^. The largest speci- 
mens of wood I obtsaned were about four inches in diameter ; 
though, if i am not mistaken, I saw the impressions of those 
much larger. The cortical layers were very distinct, and, through 
the smaller pieces, were holes, which the pith of the plant pnce 
obviously occupied. The bed which contains tjiem is of limited 
extent. It was clearly raised with the formation in which it is 
implicated ; and, if they are both contemporaneous, the clay form- 
ation is obviously of recent origin.; I am in doubt, however, 
whether this bed is. not the remnant of a calcareous stratum, 
which may have covered the whole of this formation when it 
was raised, but has since been removed by meteoriq agents. If 
this supposition is true, other beds will probably be found, from 
which farther light may be obteiined, I may also add, that just 
before leaving the island, I received some specimens of limestone, 
containing casts of corals and marine shells, taken from a bed, 
which was said to be found in this formation near Judith's Fancy. 
I would especially recommend this locality to the attention of any 
cflie who may hereafter have an opportunity-to examine the g^ol^ 
ogy of the island. 

It may not be improper to remark, that this formation is exceed- 
ingly well developed at St. Thomas, an island about forty miles 
north, which bears a strong resemblance in its geological char:- 
acter to that part of Santa Gruz which I have just described. 
The columnar and trappean forms of the rock, imperceptibly 
graduating into regular schistose strata, are, perhaps, ipiore com- 
mon. This island, also, contains extensive localities. of trap and 
porphyry. On the west side of the harbor, they are seen pro- 
truded among and overlying stratified and altered rocks, where 
the peculiar globular concretions of the trap- are very apparent in 
the decomposing surfaces of large insulated masses. The clay 
and the trap are the only two formations of this island. Of the 
conesponding groups of Antigua, I intend to speak at another 
time. I will only add here, that indurated clay constitutes a dis- 
trict of considerable extent on the island of Baurbadoes. I saw it 
near Codrington College, where it is not fully developed, and 
cannot therefore speak of it with confidence. Here it was more 
aluminous and less indurated than the rocks of which I have 
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been speaking in St. Croix and St. Thomas. Indeed, at this 
plp.ce, the consolidated rocks were nearly covered by thick strata 
of clay mingled with «and, some of which were partially har- 
dened into stone and dipped with the others at an angle of about 
ten degrees under the calcareous and tertiary formations, which 
constitute so striking and interesting a feature of that island. The 
greater portion of this district, consisting of strata highly inclined, 
is, I was informed, exceedingly wild, broken, and mountdinous. 
Upon the whole, the entire class of rocks which I have been de- 
scribing, though they may not be of precisely the same age, ap- 
pear to me to have been formed in similar circumstances, and to 
owe their varieties principally to the different degrees of heat to 
which they have been subjected; 

The general aspect of th^ calcareous part of the island, as I 
have before said, is undulating. With the exception of some 
estates on the south and southwest coasts, where the limestone 
rises to the surface of the ground, the soil is easily tilled and very 
fertile. 

The strata incline at different angles and in different directions. 
Their prevailing position at the east end of the island, is a dip 
towards the west at ah angle of about 10^. They crop out to- 
wards the east at Constitution Hill, and at King's Hill ; but at an 
eminence near LaReirte, towards the west, I saw them inclining 
in other directions, and, also, nearly horizontal, as at a quarry 
south of Mount Pleasant. 

This formation presents con^siderable diversity aliso in compo- 
sition. Perhaps it can best be described under three general di- 
visions — ^the section which is now forming on the northwest 
coast—the marl and "the calcareous sandstone, which occupy the 
central portion — and the limestone and coral crag, the former in 
most places overlying the latter, and together covering the south 
side of the island. 

The &st of these divisions is of limited extent. It is a narrow 
belt, from two to six rods wide, extending along the West, with 
few interruptions, from the bluff to Frederickstad. It consists , 
of corals, shells, and comminuted detritus, thrown up by the 
waves upon the coast and slgglutinated by a calcareous cements 
Most of the shells are broken ; the stronger ones, however, such 
as Strombus gigas, Turbo pica, Tellina remies. Area Noe, are 
found entire, and even retain their natural colors. I observed a 
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few more delicate shells of the genera Serpnla, Lucina, VolutOi 
Bulla, &c. ; all these species still inhabit the surrounding seaB« 
In addition to this fact, there are other circumstances which show 
the recent origin of this deposit. This part of the coast is liable 
to a strong surf, which is constantly drifting shells .and other sub- 
stances upon the shore, and dashing over them spray charged 
with ^calcareous matter. These generally unite and harden, espe- 
cially near the surface, and form into a tolerably compact mass. 
I also found imbedded in these rocks, iron utensils, which had 
been employed at no very remote period, in quaxrying them. It 
contains many fragments and rounded pebbles of indurated clay, 
which as a general thing unfit it for the kiln. 

Though it is obvious these rocks are still in the process of for- 
mation, they have been much abraded and broken by the surf. 
I doubted, indeed, for some time, whether they could have been 
formed in the face of such powerfully abrading agents ; but the 
fact, that the windward coasts of coral islands are generally dis- 
tinguished by the greatest accumulations of matter, removes the 
difficulty. I saw in one place a mass of rock containing about four 
hundred cubic feet, which had been detached from its bed, raised 
several feet, and thrown back upon the shore. This deposit every 
where rests upon^ the tilted strata of the indurated clay, which 
often form a precipitous bank, and generally ris^ within a short 
distance into high mountains. The shore is lined with tropical 
^rubs and trees, such as Hippomane mancinella, Guilandina 
bonducella, Coccoloba uyifera, Lantana involucrata, Turnara ul- 
mifolia. Mimosa spinosa, &c. 

The marl varies in composition, and hardens even within mod- 
rate distances. It often comprises extensive beds of lime nearly 
pure, and so soft that it may be dug with a hoe ; in other places, 
it is mingled with sand, becomes harder, and forms a good build- 
ing stone. In such cases, it is easily broken at first, but hardens 
by exposure to the atmosphere. In structure and genersd aspect 
I saw quarries much resembling those of the Paris basin, from 
which such ample materials for building are derived. 

It is impossible to draw a dividing line between these beds and 
the purer lime deposits on the south and west. Both are no 
doubt contemporaneous, and owe their difference to peculiar cir- 
cumstances in their deposition. The limestone sometimes occurs 
in a compact form; but the structure is generally loose and fria- 
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ble, especially at a little distance below the surface. It is often 
dug up for the piupoise of deep«iing the soil, and left to decom- 
pose upon the surface. The lower beds, which rarely appear on 
the surface, dre seen to good advantage along the southern coast, 
and consist principally of coral and shells converted into a ragged 
mass of nearly pure lime. The name coral cragy which I have 
applied to them. Well describes their general appearance. The 
superficial beds, which are very imperfectly stratified, and have 
the appearance of a chemical deposit, vary in thickness on the 
coast from two to ten feet. The coral crag is not peculiar to St 
Groix. I saw extensive beds of it in Barbadoes and Jamaica, 
where it often rises to the surface of the ground. 

The whole csdcareous group, which I have now described, ob- 
viously belongs to the tertiary formation. The first and most 
recent division may be classed with the fortnation of Guadaloupe, 
in which human skeletons have been found ; and the others I am 
inclined to think do not extend back beyond the newer Pliocene 
of Lyell. I do not speak with entire confidence, because nearly 
all the shells which are found occur in the form of casts, from 
which it is often difficult to decipher the genera and species.* 

Fossil coral, unaccompanied by marine shells, also occurs in 
many places^ sometimes beautifully cok>red, and incrusted with 
calcareous depositions. Whatever may be the age of this forma- 
tion, it is no doubt more recent than the indurated day ; for, in 
additidn to other facts already- suggested, we find imbedded in it 
great quantities of angular fragments and even large masses of 
rocks from that group. This circumstance may be Explained on 
the suppo;$ition that the island has been elevated at two diffeifent 
periods ; indications of whichj if I mistake not, are found at 
several places, and especially at Jolly Hill, a distance of about a 
mile from the west coast, arid near a htmdred feet above its level. 
They consist of a calcareous deposit by the side of the road, near 
the mill, upon the- uplifted strata of the indurated clay, resembling 
those which I have already described ; and stratified banks of 
gravel contiguous to the garden, in which marine and lagoon 
shells are promiscuously imbedded. On the lower grounds be- 



. * The two best localities for shells are a quarry near Dr; Stedpaan's at the west 
end of the island, and one at the east end, from which building stone was obtained 
for the new prison. 
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tween this and the sea, there are at present two lagoons, and 
also extensive beds of uristratified gravel, which have obviously 
been washed down from the mountains, and contain large quan- 
tities of shells belonging to the genera Helix, CaracoUa, Bulimus^ 
and Pupa, which are now extinct upon this island, but are found 
upon others in the neighborhood. I might adduce other evidence 
bearing on the same point, but the-Umits of this article will not 
allow. 

The beds of the oceaii axe Ihied with coral on every side of 
the island, and, in many places, the reefs rise near the surface of 
the water. This is particularly true On the south coast, and at 
the harbor of Christianstad ; which is, indeed, with the, excep- 
tion of a narrow break that affords a passage for vessels, com- 
pletely enclosed by a coralhne bank. 

St. Croix contains but few minerals. Calcareous spar and arra- 
gonite are the only two varieties which I saw. The latter occurs 
in the form of small, parallel, combined columns, and of six-sided 
prisms with re-entering angles on the sides. Both kinds are well 
developed. 

Though the soil of the islatid was loriginally Yery productive, 
it has been much impoverished by a long course of unvaried cul- 
tivation. The elements however of an admirable soil still remain ; 
and all that is necessary is to bring them into a suitable combi- 
nation: Many parts of the island, might be exceedingly improved 
by an artificial admixture of the marl and clay ; and all need a 
fresh supply of the nutritive principle of a vegetable compost. 
The island of Barbadoes, which much resembles St. Croix, both 
in the geological forms^tions and in the worn state of the soil, has 
been wonderfully revived by itnproved agricultural processes, and 
especially by compost manures and a more frequent alternation of 
crops. 1 do not doubt that the productive powers of St. Croix 
might be doubled in, a few years by similar methods; an object 
certainly deserving the attention of the landed proprietors. 
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Art. lY.-^Oeology of Antigua; by Prof. S. Hovet, late of Yale 
College, Ct.^ and Amherst College, Mass. 

As I passed but two or three weeks at Antigua, and as these 
were principally devoted to a public object, I should not feel pre^ 
pared to give even an outline of the geology of the island, with- 
out aid from foreign sources. This I fortunately have, in an in- 
teresting article, prepared by Dr. Thomas Nugent, and published 
in the fifth volume of the Transactions of the London Geological 
Society ; and in another brief notice, written for the Antigua Al- 
manac and Register by Dr. Thomas Nicholson. I had the hap- 
piness to become acquainted with both of these distinguished 
gentlemen, and to visit in company with them several of the most 
interesting localities of the island. Were the articles, to which I 
hav^ referred, before the American public, 1 should not attempt 
to add any thing more ; but as they are nearly or quite inaccessi- 
ble to most of the readers of the Journal of Science, a brief sketch 
of the geology of the island, will not, I hope, be an unacceptable 
o&ring. 

Perhaps there is no island in the West Indies, whose geology is 
so rich in variety and interest. It contains all the three forma- 
tions, viz. indurated clay, recent calcareous deposits, and trap, 
which I mentioned in a preceding article as constituting the West 
India islands. They are all distinctly developed also within a 
territory of moderate extent, and yet are separated by broad lines 
of demarcation. But what constitutes the peculiar charm of the 
geology of Antigua,, are the uncommonly beautiful, and variega- 
ted silicious fossils with which it abounds. In this respect, I 
am not aware of the existence of any deposit in the world, which 
can be compared with it. I should confine my remarks to these 
extraordinary relics, were I not persuaded, that a knowledge of 
them must create a desire to learn something of their geological 
relations. For the purpose of best accomplishing the object which 
I have in view, I shall not follow a strictly geological arrangement 
in my observations, but haying, noticed the trap formation, 1 shall 
describe the two others in the order of their contiguity, and then 
give some account of the silicious minerals and fossils which are 
more or less common to all the formations. 
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Antigua is a little north of the centre of the circular segment 
of islands, which bound the West India Archipelago on the east. 
It is in north lat. 17^, and west long. 62°, and comprises an area 
of one hundred and eight square miles. 

The trap formation commences on the southeast corner, and in- 
cludes neaxly one quarter of the island. The district is broken 
and mountainous, rising occasionally into summits of eight hun- 
dred or one thousand feet in height, some of which are bold and 
precipitous, and others more gentle and rounded, affording a luxu- 
riant soil for cultivation. It is also divided by valleys, which in- 
tersect each other in different directions, and are beautifully man- 
tled by a rich and ever-blooming vegetation. The rocks are con- 
siderably diversified. Basalt, in extremely distinct globular con- 
cretions, is not uncommon. Ipdeed, 1 saw concretions so perfect, 
that they might justly be compared to piles of cannon balls from 
three to six inches in diameter. In some instances, the interior 
was decomposed, and the concretions were presented in the form 
of well defined and regularly arranged cups imbedded in the sur- 
face of the rocks. Breccia^ and porphyry aure very common. 
The latter is often of a comparatively light porous character ; 
and, at a little distance, might easily. be~ mistaken for red sandr 
stone. The matrix has a red earthy a{q)ea.rance,. and the imbed- 
ded feldspar and scoriae are soft and easily decomposed. Drew's 
Hill is conaposed principally of a rock of this description. Brec- 
cias, of an exceedingly hard and compact 9haracter, are not utt- 
frequent. I often saw them in the form of boulders, at consid- 
erable distances from their beds. Gemiine greenstone, of a nearly 
homogeneous aspect, also occurs, and is sometimes em|^oyed for 
macadamizing the streets of St. John's. These rocks overlie, 
and are protruded among the stratified rocks of the contiguous 
formation in every possible manner. Not unfrequently one is 
enveloped in the other ; and both aie so blended and changed by 
haying been suddenly brought in contact in opposite sta^tes of 
heat, that t^e line of separation can scarcely be perceived with- 
out examining their coinpositbn. At Drew's Hill, a vein of la- 
mellar sulphate of barytes occurs in this formation ; but of how 
great extent it is not easy to decide from the excavations^ which 
have yet been made* 

This group, is separated from the clay formation on the north- 
east, by what are csdled the Body Ponds, and by a small stream 
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which issues from them and runs toward the northeast. The 
superficial area of this deposit is ndt great. It is an irregular 
belt, extending (torn Five Island Division and Dickinson's Bay 
on the northwest, through the island to English Harbdr and 
Willoughby Bay on the southeast, and separating the calcareous 
formation on the northeast from the trap on the southwest. 
This district is much less mountainous than the one which I 
have just described. The greatest elevation is Monk's Hill, 
ne^r English Harbor, which I should judge not to exceed five or 
six hundred £pet. The whole formation is distinctly stratified, 
ihe strata inclining nearly north at an angle of 15° or 20°. 
They often crop out on the south in bold and prolonged escarps 
ments ; on the north the dopes are more gradual. 

The mineralogicri character of this formation, as well as that 
of the trap, varies exceedingly. A? I have already remarked, the 
rocks contiguous to the trap have been much modified by heat, 
fi'equelitly losing riot only their color but even their stratification. 
The most marked rock in the group is^ the one, which the trav- 
eller first strikes in leaving English Harbor on the road to St. 
John^s. It constitutes Monk's Hill. It is of a green aspect ; 
and, as it is broken up on^ the roads, very much resembles green 
earth. When minutely examined, it is found to consist of feld- 
spar imbedded in green clay. In some places the clay greatly 
predominates, and gives the rock a homogeneous aspect ; in 
others, not only feldspar but fragments of different minerals are 
cemented by the clayey basis, and the rock assumes the charac- 
ter of a conglomerate. Extensive beds are found in this forma- 
tion, composed of yellow earth instead of green, and containing 
a foreign substance of a brown color. The coloring matter in 
both cases is probably iron or manganese. In the vicinity of St. 
John's, the rocks are more hard and silicious. Near Scot's Hill 
there is a quarry of a dull^ homogeneous aspect, which much re- 
sembles a yellow free-stone. I also observed, about two miles 
southeast pf St; John's, superficial strata of red sandstone im* 
perfectly hardened, in which, however, clay much predominates 
over silex. Indeed,, throughout this formation, clay, with few 
exceptions, is the prevailing constituent. Compared with corres- 
ponding formations of St* Croix and l^t. Thomas, these, rocks 
contain much more feldspar- — an ingredient, which, indeed, 
scarcely exists at all at those places ; they have also more of the 
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character of a conglomerate, but are much less inclined, and 
have been less subjected to heat. 

The remaining formation is the calcareous. It is far the most 
extensive of the three, and comprises the north and northeast 
parts of the island. It is no where very elevated— the highest 
hills not rising more than 300 or 400 feet above the level of the 
ocean. / The surface of the ground is generally undulating ; 
sometimes the hills are abrupt and broken, having summits cov- 
ered with a light soil and overgrown with tropical shrubs, partic- 
ularly Xiantana involucrata, Pisonia subcordata, and Croton bal- 
samiferum. The slopes of the hills and the lower groimds are 
highly cultivated ; and, in an agricultural point of view, <;onsti- 
tute the best portion of the island. This formation is separated 
from the preceding by a low tract, extending from Dickinson^s 
Bay to Willoughby Bay, which Dr. Nicholsoti thinks was, at no 
very remote period, submerged, and divided the island into two 
nearly equal parts. 

The composition of this formation, like that of the correspond- 
ing one iii St. Croix, is by no means' uniform. In many places, 
it consists of marl, which may be easily quarried with a heavy 
hoe ; in others, it is a tolerably compact limestone ' which ncan be 
broken only with a hammer. 1 did not observe any specimens 
of what I called ** coral crag" in the geology of St. Croix, though 
further observation might have brought them to light. Dr. Nu- 
gent describes strata running through the marl, which I had not 
an opportunity to see, " consisting of a grit stone, divisible into 
thin layers," and appearing uiider a magnifying glass to be "made 
up of very minute fragments of quartz, hornblende, jasper, horn- 
stone, and green earth, held together by an argillaceotis cement." 
It also contains localities of a yellow calcareous sandstone, break- 
ing with an earthy, conchoidal fracture, and employed extensively 
in architecture. As a group, this formation is stratified ; but, in 
many places, the planes disappear^ and the mass bears the aspect 
of a precipitate from water. Though it obviously rests upon the 
clay, the strata of the two formations arcTiot conformable ; those 
of the marl being sometimes horizontal, and at others mclined in 
different directions. - 

This formation contains a great variety df fossils. ^' Of these 
we may enumerate," says Dr. Nugent, ^^s& most frequently pre- 
senting themselves, jdifferent species of madrepore, echinus, ser- 
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pula, pecten, ^jardidm, strombus, Gerithium, ostrea, trochus, cy- 
prea, tu^iteUa, venus, lucina," &c. These are sometimes found 
entire^ but they generally occur in the form of casts, either calca* 
reous <iT silicious. Dr. Nugent also mentions several species of 
land and fluviatile shells, belonging principally to the genus He- 
lix, which he has observed associated in the same locality with 
marine genera, as murex, area, nerita, pqrpUra, chdma, trochus, 
&c. The most of these fossils have living exemplars in the sur- 
rounding seas. Prom the specimens which came in my way, 
(for I did not see a complete collection,) I think I should be- safe 
in estimating the proportion of such as high as 70 per cent. 
If this estimate be taken a3 an approximation to the truth, the 
formation jausl belong to the latest tertiary or newer Pliocene pe- 
riod of LyelL No relics of msmimalia! have yet been discovered 
in this group, nor indeed in any upon the islandJ* 

As to the age of the clay formation, I have not sufficient data 
to form an opinion. With the exception of some petrified leaves 
found near its junction with trap at Drew's Hill, I<^ould not as- 
certain thaf any organic remains had been discovered in it. 
These leaves belong to trees of the dicotyledonous class. Dr. 
Nicholson thinks he Recognizes among them those of the Ficus 
pertusa, and a species of Melastoma. The mineralogical charac- 
ter of these rocks certainly does not indicate great age ; still, 
neither this nor any thing in their relations to other rocks, points 
out their absolute place in the series of geological formations. 
We must wait, therefore, for farther light on this point, till their 
organic contents are better investigated. r . 

, Intimately coniiected wi^h the ^lay formation, if not constitu- 
ting, a part of it, is another class of rocks of a most interesting 
character. I refer to the extensive beds of chiert and the silici- 
ous petrifactions with which this part of the island abounds. 
Dr. Nugent describes these beds as a distinct deposit, lying above 
the clay and below the marl. His opinion is probably well found- 
ed ; but they are so intimately associated with the: clay formation, 
that I prefer to cl^ them with that group. Their comparative 
extent is not great. They are found principally in the neighbor- 

* Of the age of the corresponding fbrmation in BarbadoQS I can speak with 
greater certainty. ' Of forty one species of concbifera and mollu^a, which I ob- 
tained during ten days' residence upon the island, there were only three which are 
not found at present in a living state in the We«t Indies. 
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hood of St. John's and 'Of Constitution liilL Near St. John's they 
have been disturbed by uplifting forces, and constitute two or 
three summits of moderate elevation, on one of which stands the 
cathedral. 

At this place, the chert is strangely intermingled with lime- 
stone, and it is hot very obvious which Occupies the lowest posi- 
tion. At an eminence a little south 6f this, it is broken up into 
immense masses, which appear like outliers oj* ledges on the 
sides of the hill. In the region of Constitution hill,^ and farther 
south on the road to English Harbor, it appears in the form of 
square and angular blocks, ifrom a fewinches to two feet in diam- 
eter, strewed in great quantities over the surface of the country. 
1 saw only one or two beds which had not been disturbed. They 
weref distinctly stratified, antflay in a position, sq far as I could 
judge, conformable with the strata of the clay formation. I saw 
no place, however, where one distinctly graduated into the other, 
or where they came directly in contact. 

The aspect of this rock is various ; generally, however, highly 
vitreous. It sometimes approaches to jasper, both in constitution 
and Color ; at others it is a pale horAstoue ; and it is often seen of 
a still coarser structuire. The fracture is sometimes even, often 
conchoidal, and not ' unfrequently splintery. The structinre of 
th^ masses of which I spoke on the eminence south of the 
church, differs from any which I saw elsewhere. It was more 
porous, giving to the rocks an appearance not unKk6 a silicious 
tufa, which had been impregnated with iron and hardened by 
heat. This family of rocks is altogether of ah interesting char- 
acter, entirely unlike any thing which I have seen in other parts 
of the West Indies or of the world. Their geological interest is 
greatly increased by the immense quantities of shells which they 
contain, supposed by Dr. Nicholson to be Melaniae.* These shells 
are always silicified ; sometimes standing out from thie rock in 
beautiful relief; at others entirely imbedded, and, with the ex- 
ception of the coloring matter, converted inlo its substance. I 
saw specimens of this description most elegantly polished. Ac- 
cording to the best information which I could obtain, these shells 



* Dr. Ndgent calU tbe^e shells cerithium. I am not satisfied that either of the 
above names is correct; nor have I been able to consult any conchologist in re- 
gard to them, on whose opinion^ I can rely. 
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are found only in rocks of the chert iisunily, which is a very imr 
portant circumstance in ascertaining the origin of the beds. 

As I have already intimated, the two preceding formations 
abound in the silicious fossils of an exceedingly interesting and 
important character. For variety of structure, for finenesa and 
beauty of material, and for richness of color, I know of none in 
any part of the world in comparison with which they would 
suffer. They are found in the form of jasper, cornelian, agate, 
chalcedony-^sometimes existing separately, at others all beauti- 
fully blended in the same specimen. The coloring matter also 
varies in intensity, presenting every tint and shade which are pe- 
culiar to those minerals. But the most striking feature of all, 
is the perfect preservation of the form and structure of the petrir 
fied substances, even of such as in a living state are most delicate. 
For example, the opening leaves of the banana, than which no 
vegetable fibre can be more tender, have been converted into 
silex and perfectly preserved. I saw myself the petrified pod of 
a tamariiyl, so entire in its shape and all its parts, that no one 
could mistake it. 

These fossils may conveniently be divided into two classes— 
the marine and the land fossils. The former consist of corals, 
shells, &c., which are found principally in the calcareous forma- 
tion, and are particularly abundant and beautiful in Belfast Divis- 
ion. They frequently appear on the surface, but are often found 
at considerable depths. , The corals are frequently very striking ; 
they are converted into chalcedony both pure and colored, but 
still retaining their pattern so perfectly, that the genus may be 
recognized when they are set in a breastpin. All the foss^ iU 
the .calcareous formation are^ by no means of this character. 
Many of them are calcareous. The silicious prevail only in 
particular districts. 

But the most interesting class of fossils is the silicified wood — 
the ordinary trees and shrubs of the climate still retaining their 
individual structures, but converted into the choicest mineral sub^ 
stances. Fossils of this class are confined to the chert and clay 
formations. They are generally found intermingled with the 
chert in broken fragments, ^d scattered over the surface of the 
earth. Sometimes in low district, they constitute immense beds, 
and give one the idea of a thick forest, which has been prostra- 
ted by some mighty tempest, converted into silex, and buried be- 

Vol. XXXV.— No. 1. 11 
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Death the ground. The fragments are not nsnaUy more than ten 
or twelve inches long, and are frequently split in the direction of 
the fibres. The most perfect specimen which has been found, is 
described by Dr. Nugent, as being the '^trunk of a tree about 
twelve feet in length and as many inches in^ diameter, rent cross* 
Wise asunder, ^ut all the parts lying contigiaoius to one another." 
The largest section which I saw, was eighteen or twenty inches 
in diameter, and, about two feet in length. 

Though these fossils are all silicious, they vary exceedingly in 
the perfection of the material and in the beauty of their colors. 
Sometimes they present a dull, compact, earthy aspect — some- 
times the grain is coarse and the fibres are indistinct.; but when 
a combination of fine grain, variety and beauty of colors, and 
distinctness of- structure, is found, the specimens are exceedingly 
elegant. Among these may be particularly specified, dendritic 
arid moss agates, and the petrifactions of the lobloUy (Pisonia 
sqbcordata.) The cocoanut, also, is often very beautiful, espe- 
cially its involved fibrous roots. A person who has seen the tree 
in its natural state, iivould instantly recognize its petrifactions. 
The same may be said of many other specimens. Indeed, they 
are generally as distinct from each other, as the living fibre of (me 
tree is from that of another. The most of these fossils, I do not 
doubt, are relics of shrubs and trees identical with those now 
growing upon the island, though some of thwn are probably ex-^ 
tinct. In addition to these petrifactions, specimens of jasperi 
dther pure or mingled with chalcedony, are abundant. They 
ojften occur in veins of trap, and abound most in the neighbor- 
hood of that formation. Fortification ags^es are also found in 
the form of nodules, both upon and below the surface of the 
earth. 

The preceding details open to the geologist a most interesting 
field o^ speculation. The extent to which silex, in its purest and 
most interesting forms, here presents itself, is, I believe, within 
the same compass of country, without a parallel. It has converted 
into its own substance oigimi^ed bodies of the most opposite char- 
acters, and in every variety of circumstances. It presents them 
under all forms and of every degree of color and perfection. It re- 
minds one of Midas's touch, which changed every thing into gold. 
It will hardly be expected that phenomena, so varied and compli* 
cated, can be referred to a common origin. Ijideed it is obvious, 
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fiom the partial examinations already made, that they are due, 
not to a single cause, but to a combination or rather a diversity of 
causes. For example, some of the finest specimens of jasper are 
found in trap veins ^ and. in the nei^borhdod of trap rocks. There 
can be no doubt, therefore, that these are to be ascribed to igne^ 
ous agency^ converting an aqueous rock into this beautiful sub- 
stance. Lyell, De La Beche, and other authors, have detailed 
similar facts occurring in other parts of the world. But in regard 
to the chert deposits, azid the immense quantities of petrified 
wood connected with them, I think we must look for the agency^ 
of some other cause. The^ circumstance that those beds contain 
shells, eithermarine or fresh water, or both, is indubitable evi^ 
d$nce, that they are an aqueous deposit. But whether they were 
originally deposited in their jxesent form, or whether they are al* 
tered rocks, is a question about which there may perhaps be some 
difference of opinion* It is perfectly obvious, that since their 
fbnnation, they have been subjected to the action of an internal 
force, which has thrown them up and broken them in pieces, and 
perhaps in some degree changed their constitution. The island, 
ako, in the trap formation and in the contiguous altered rocks, 
affords the moj^ ample evidence of compemtively recent igneous 
action on a broad scale. The position of the strata, also^ being 
conformable with those of the clay formation and not separated 
by any defifdte lines, might be considered as favoring the suppo* 
Sition, that they both b^onged originally to the same class of 
rocks. Though I know of no example on so large a scale, ^n^iere 
rocks of this description can clearly be traced to such an origin, 
yet cases of a more moderate extent are not unfrequent And if 
we admit, with< Lyell, that all the earlier slates am merely meta- 
morphic rocks, changed from sandstone and other fragmentary 
deposits into their present semi-^^ryc^Une forms by internal heat, 
we seem to have an acknowledged cause adequate to the effect. 
But, however sublime and interesting such a concef^ion may be, 
we are not perhaps yet prepared to admit it among the sober 
truths of geology. But independently of this objection, there are 
peculiar circumstances^ which seem to refer the beds in question 
to another origin. I have already remarked that the shells im« 
bedded in them show, that they were originally deposited from 
water ; and the fiict that these shells are peculiar to the chert — 
that is, are not found in strata of the clay formation— eeems to be 
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cOinclusive evidence, that the two classes of rocks were formed 
under different .circumstances. All the chert beds do not, indeed, 
contain shells ; but as they are hot found in any of the strata of 
the other formation, they seem to indicate a palpable line of dis* 
tinction between the two. 

If then we refer the chert and the petrifactions connected with 
it to a silicious sdiution, we may still inquire from what source 
such a solution could have been derived. It is well known, that 
pure silicious deposits from hot springs are not uncommon, and 
that such springs abound in volcanic countries. The Geysers of 
Iceland are striking examples of this kind. And though Antigua 
is not at present a volcanic island, it presents the most manifest 
exhibitions of igneous agency at no very remote period. These 
silicious deposits and immense fossil transformations may have 
taken place at that time, either from subaqueous springs charged 
with silex, or large bodies of water thrown up from the bowels of 
the earth, and spread out on the surface in the form of basins. 
The low position of the part of the island where these beds 
abound, would perhaps fevor this suj^sition. I am, indeed, 
aware that the subject of silicious solutions is yet involved in 
great mystery — ^the process by which nature dissolves siUcai 
having yet in a great measure evaded the scrutinizing eye of sci- 
ence — but the fact is among the best ascertained phenomena of 
geology, and may therefore be employed in the explanation of 
those deposits, which other circumstances would naturally refer 
to such an origin. 

I cannot but regard the fact, that minute fibres of the roots of 
trees, and tender leaves and fruits, which must certainly have 
been destroyed by the least degree of violence, are found among 
the fossils, as furnishing additional evidence, that the lapidifying 
process took place in a silicious solution. It does not appear pos- 
sible, that any great degree of heat should have existed in the su- 
perficial strata of the earth, without having destroyed every thing 
on the surface in the form of woody fibre. 

But there is another class of silicious fossils, found in the cal-: 
careous formation, at a distance of several miles isom. the chert 
deposits, which cannot be explained upon any of the preceding 
hypotheses. They are the silicified shells and corallines, which. 
I have already described as occurrijpg both upon the surface of the 
earth and in low^ strata. The corallinesi especially, are so pej;- 
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fectly agatized, that they are vxxi by lapidaries for jewelcy and 
other ornamental purposes. In addition to these, nodules of chert 
are found in the clay formation^ detached from the beds of chert ; 
and also agate nodules, of which I have before spoken. , I do not 
see how either of these classes of fossils aiid' minerals can be re- 
ferred to silicious springs; for there is no evidence that such 
springs have existed where they are found, or that ihsY could, 
under any circumstances, have been produced by them. I am 
aware, that Lyell and some -other geologists have ascribed analo- 
gous phenon^^ia to heated vapors and aqueous solutions charged 
with silex, and forced up through the superficial sti:ata from the 
Ulterior of the earth. To say nothing of the adequacy or inade- 
quacy of such a cause to produce the phenomena in question, I 
tiuak a perscNi who has well . considered the concretions with 
which many clay beds abound — the nodules of flint in chalk — 
the segregation of mineral matter from the mass with which it 
must have been originally blended, and its aggregation into dis- 
tinct crystalline forms-'-and, also, the contents of metalliferous 
"veins and fossil fissures of rocks, must have recognized an agency 
better adapted to the present <^ase, than any sublimation from the 
interior of the earth. Mr. Bird's suggestion, at the lest meeting 
of the British Association for the Advancement of Science, that 
wood is silicified by electrical influence, is certainly countenanced 
by many facts ; and it is to be hoped, that the experiments which 
he has commenced on the subject, together with those on the 
formatbn of minerals, will do something towards defining an- 
other boundary of the immense but mysterious domain of elec- 
trical agency. -It is pos^ble that all the petrifactions of which I 
have spoken in Antigua, may at length be referred to this source. I 
see nothing in their character or circumstances which forbids such 
a supposition ; but, in the present state of our knowledge, I think 
the explanaticm which I have given is the. most probable. I am 
aware, however, that these, fossil$ and the wliole geology of the 
island need a much more minute examination than they have yet 
received^ in order to draw any theoretical conclusions, in which 
entire confidence can be placed. \ know of no field which would 
more amply prepay the geologist for such an examination ; and 
should the imperfect sketch which I have given, have no other 
effect than to direct the attention of some one to this island, I 
shall hot cofisider myself to have labored in vain. 
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Art. T, — Remarks on the Geology and Topography of Western 
New York; by Geobge E. Hatks, of BufiSolo. 

In a former paper, inserted in this Journal,* I endeavored to 
show, that the. rock formatiotis in the western part of this state 
belong to the transition {^ries.! I now propose to offer some ob- 
servations on the causes which produced the disintegration and 
removal of extensive strata of these rocks from their ancient beds 
of deposit, and gave rise to the existing topographical phenomena. 

The " s^iferous rock" of Prof Eaton, which I there designated 
as the old red sandstone, forms the southern shore of Lake On-* 
tario. It has an average breadth of about six miles, nearly a level 
surface, and is little elevated above the lake. Its southern boun- 
dary is marked by the great limestone terrace, under which it 



Overlying this old red sandstone, is a group of calcareous rocks — 
the "geodiferous" and " comitiferous" of Prof. Eaton^— with their 
accompanying shales ; which are evidently equivalent to the moun- 
tain limestone of Europe. This formation terminates on the 
north, in a line nearly parallel to the lake shore^ by an abrupt pre- 
cipice, which forms what is here called the "mountain ridge.'* 
The limestone district forms a kind of terrace, bounded on the 
north by this precipitous escarpment, and on the south by the 
mountainous region which occupies the south tier of counties. 

Superimposed on the mountain limestone, we have a series of 
shales and slaty sandstones of great aggregate thickness, dipping, 
as do the formations already noticed, in a southerly direction, but 
less able to resist the powerful, degrading action to which all have 



• Vol. Mxi. p. 241. 

f As early as 1824, Dr. Bigsbj suggested that the horizontal limestone of 
Western New York, as well as that of the Canadas, was " the representatire of 
the monBtuo or Carboniferous limestone of EiigUudd." See AoBencaii JouimI, 
Vol, VIII. p. 76 and>nward. 

Again, in 1829,. Prof. Vanuxem stated his conviction that thej were transition 
rocks. n>id. Vol. xvi. p. 254. 

In Bakeweirs Geology, second American edition, p. 969, the same opinion ia 
repeated : notwithstanding which, from the confusion produced by the introduc- 
tion of new names, and an apparent disposition to adhere to theVlassiiication of 
Prof. Eaton, they have till very recently been generally regarded as belonging ttf 
the secondary class. 
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evidently been exposed. The deep valleys, which penetrate this 
f^mation in a sonthedy dii^ction from the great Umestone terrace; 
the dividing ridges, also, which have their northern terminations 
on the same^terrace, becoming more rugged and mountainous as 
they approach the Pennsylvania state line, with their sides deeply 
furrowed by precipitoos guUies and ravines, are sufficient proofs 
that other causes of denudation than the insignificant -streams 
which traverse these valleys, rhave been in operation. 

One pecuhar feature, which adds greatly to the picturesque 
scenery -of Western New York, arises from the fact that many of 
these valleys have been excavated to a level below the general 
escarpment of the limestone terrace,* which consequently forms 
a barrier at their mouths, and gives rise to most of those beautiful 
sheets of water so justly admired by the lovers of fine scenery. 
This feature. wU] again be alluded to further on. 

The aggregate thickness of the rock i^rata, from Lake Ontario 
to the northern outcrop of the coal in Pennsylvania, is estimated 
by Mr. James Hall at six thousand and fifty one feet.t How tax 
they extended to the north, and whether the primitive regions on 
either or both Sides of the St. Lawrence^ were originally overlaid 
by them, are questions difficult to solve, and which require the 
minute and careful examination of the geologist. There are 
some cireumstaoces, liowever, which seem to favor this conclu* 
aon. It is stated by Dr. Bigsby,t when speaking of the hori- 
zontal limestone of the Ganadas, that '' this limestone forms a 
horisaontal girdle around the trap mountain of Montreal, from 
which, as from a cen^e, large veins or dykes radiate into the ad* 
joining limestone to the distance of two miles in some oases to 
my own knowledge, and even to La Chine, according to informa*- 
tion received tcom M. Burnett, chief engineer to the La Chine 
Canal. The limestone in its upper strata, is brown and crystal- 
line, but black, compact, and slaty below. It contains in immenise 
quantities the organic remains peculiar to the mountain limestone 
of England and Ireland.'' It is also stated by Prof. Vanuxem,^ 

* Since writing the above, ray attention haa been called to the -feet that Mr. 
David Thomas communicated this phenomenon to Prof. Eaton in 1830. See Amer* 
ioan Journal, Vol. xvm. p. 376. 

t New York Geological Report, 1838. See Atlas. 

t American Journal^ Vol. viii. p. 7l. 

$ New Y«rk Geological Aeport, 1838, p. 255. 
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that extensive uplifts have been piodnced on the northern dope of 
the valley of the Mohawk, '^ which have deranged the surface, 
and destroyed the continuity of strata and rock, and created to the 
casual observer, where the uplift exists, the greatest apparent con* 
fusion as to their superposition or order of arrangement." This 
being the case on the flankof this primitive range, where the sedi- 
mentary rocks come in contact with it, is conclusive evidence that 
they were deposited before the uplifts took place, and may there- 
fore have been spread out, and occupied the whole district. 

Whether this were so or not, there can be no doubt that the 
rock strata in the western part of New York, have been disinte- 
grated and removed, from extensive tracts north of their present 
hmits. It would be absurd. to suppose they were deposited in 
such ridges, with steep escarpments, as we now find them. Na- 
ture does her work less artificially. The outcropping edges of 
these strata ; the waterwom and somewhat poUshed sur&ce of 
the limestone rocks ; the deep valleys which penetrate the shale ; 
and the precipitous^ escarpments of the more endipring strata, bear 
the ui^equivocal impress of secondary causes. All must admit, 
that the present surface has been shaped by the process of remo- 
val, long since that of deposition was completed. 

That these rocks were deposited at th^ bottom of an ocean, is 
evinced by their fossil contents ; that they have been elevated from 
its watery bed, requires no additional evidence other than their 
present, altitude above its permanent level. If we seek for the 
cause of this gigantic phencHnenon, and trace the ascending strata 
in a direction opposite to their dip, we invariably come to inJmi- 
tive rocks, or other proofs, equally unequivocal, of volcanic agency. 

If, then, as is now very generally admitted, these primitive dis- 
tricts were the original centres of elevation ; if the process was 
gradual and continued for an indefinite period ,• or was. intermit- 
tent, being active at one point while dormant at others ; these 
vast changes, as well as those of a like character in other parts of 
the world, may be explained on rational principles. . We need 
no longer be driven to the poor necessity of supposing a train of 
causes which may never have existed, and which if admitted to 
have operated, would probably have produced results far different 
from those usually attributed to them. Why not then lay aside 
the fashion of attempting to explain such phenomena by invoking 
the assistance of the Noachian Deluge, or of tremendous inunda- 
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tions, sweeping oVbr the tops of the highest mountains, produced 
"iy the flux and reflux of mighty deluges, caused- by the sud- 
den elevation of mountain chains in Tarious parts of the globe ?"* 
Sound philosophy forbids these vioknt presumptions, particularly 
When the facts admit of explanations more consonaDt with the 
natural order of events. 

The condition of a continent, gradually elevated from the 
oeeaD, whether by vdlcaaiic action, or by the expansive force of 
crystallization,' /or by any other cause whatever, would be such 
as to account for all thie. geological phenomena hitherto- attributed 
to the mechanical action of wat^. Every portion of a continent 
thus^peclaimed, niust, in silecession, have been th^ bed, arid then 
the beach of an ocean. Every portion must have been subjected 
to the action of the waves and the tides, when lashed into fury 
by the raging storm ; and for a period of tinae only limited by 
the greater or less, rapidity of the^ elevatory process. 

When any considerable pprtion had becbme permanently ele- 
vated ^above tide water, it would fonn a water shed, collecting 
the rain into rivulets, which, finding their way to the ocean, 
would cut out narrow channels for their beds.^ But the effect of 
these streams in the formation of vadleys, by denuding and tear- 
ing up tbd rocky strata, would be -insignifictot in conaparison 
with the action of the surge at those points wher^ their Waters 
were disembogued. As each portion of such channels would 
successively be exposed to their combined action, and must suc- 
cessively form the bed of an estuary at the valley's mouth, we 
can readily account for their excavation, to a greater or less extent, 
in proportion tq the hardness of the rocky bed, to the violence of 
th^ wave^ and tides, and the duration of their action. Id these 
estuaries, th& comminuted materials would assume nearly a hori- 
zontal position, and when left dry, would resemble the alluvial 
plains or " bpttoms,.^' which border most of our rivers. Should 
a sudden rise -of a few feet take place, the water would at first 

* Nearly, every geological writer, excepting Lyell, whose works have &Uen un- 
der my observation, even without including those who have evidently been influ? 
enced more by theological than scientific views, has drawn largely on these won- 
derful deluges ; and the means by which they are supposed to huve been produced^ 
^e equally fiinciful with the presumption itself. The passage from which the 
above quotation is taken, (see Hitchcock's Geology of Mass., p. 242,) is perhaps . 
not a very extravagant specimen of this kind of hypothetical reasoning. See also 
p. 218. . . 
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recede ; but by the action at the waves and tides on this alluvial 
mud, they would soon regain possession of that part of their for- 
mer bed, bordering the stream to a greater or less extent. The 
centre of the valley would thereby be lowered,- and this pro- 
cess being repeated, a series of terraces, or steps, would re- 
sult, precisely similar to those in the valley of the Connecticut 
river, which Prof. Hitchcock attributes to the fluviatile action of 
existing streams.* Valleys could thus be formed where streams 
of no great magnitude ^er flowed, and where currents, except 
the ordinary ones pf the ocean, never existed. 

The formation of sand banks and of gravel beds, the roundii^ 
and transport|iticH!i of boulders, the formation and distribution of 
what we call diluvium, all admit the same simple explanation. 
Truth is said to be more wonderful thdn fiction ; however this 
may be, it usually proves more simple than hypothesis. We 
ought not, therefore, to be surprised, if the phenomena which 
have led to the crude notion of adeluge, or a succession of deluges, 
have been produced by an ageiit no less active now than at any 
former time ; an agent, as much more powerful in its action, as 
it is permanent in its duration. 

Could the Atlantic be drained of its waters^ we should find 
great diversity of surface ; and that portion occupied by the Gulf 
stream, would unquestionably present a succession of beds of 
sand, gravel, clay, &c., with boulders, more or less profusely 
distributed, in proportion to their proximity to beds of r6ck, or 
clifls, which have been successively undermined by the contin- 
ued action of the surge. In other words, we should find the 
surface <50vefed with diluvium, and arranged, perhaps, very much 
after the fashion of that in Massachusetts, described by FwL 
Hitchcock, as exhibiting ^* concavities and convexities resem- 
bling very much the sandy or gravelly bottom of existing 
Streailis, where the current has been very rapid. "f 

Assuming, then, that the transition rocks of western New 
York extended far to the north, probably or possibly covering 
that portion of this State, and of Canada, which now constitute 
the primitive districts, and which seem to have been the neares^t 
points of disturbance, it must follow as a consequence, that they 
were the first brought into contact with the waves by the process 

^ Geology of MasaacHusetts, p. 134. t n>. p. 144. 
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of elevation. As few points could then have been permanentljT 
raised above Ihe ocean^ east of the Rocky Mountains, the auction 
of the surge was unbroken ; and it is highly probable, that for a 
considerable time, the two processes of eIeval;ion and disintegra- 
tion, made eqtial progress. When, however, the primitive nu- 
cleus was laid bare, and Mount Marcy had attained an elevation 
above the level of the ocean, and bid dejSatice to its wives and 
the thunders of its storms, then, and not till then, New York ob* 
tained her first " foothold on terra firma.'* This "war of the 
elements/' however, must have been of long continuance before 
any portion of the sedimentary rocks were rescued from the do- 
minion of the ocean. Mount Marcy has an elevation of 5467 
feet;* while ..Roundtop, of the Catskill, composed of sedimen- 
tary rocks, is but 3804 lee t ;f and from the best data in my pos- 
session,:): the highest peaks of the dividing ridge which separates 
the streams flowing south from those which take a northern 
coiirse. to the St. Lawrence, Ao not probably exceed 2000 feet 
above tide water. The elevation of this psurt of the continent, 
therefore, must have been exceedingly gradual, to gijjre time for 
the degradation and removal of such an immense amount of mat* 
ter ; and it would seem probable, that it was not till the shoals 
had become so extensive as to obstruct the further action of the 
Waves and arrest the jremqval of the detrital matter, that this 
ridge attained a permanent elevation above tide water. 
, Whether it prove true or not, that these rocks have been re- 
moved to so great an extent as the foregoing train of reasoning 
presuppoi^es, is of little consequence to the main question under 
consideration.- The broadest ground has 'been assumed, in order 
to show that the causes assigned for the topographical phenom- 
ena of this part of tlie state, are abundantly sufficient, not only 
to account for what we aetuedly witness, but also for any extent 
of change which, facts may hereafter demonstratje.. 

Supposing ev6n, that no very great extent of strata have been 
removed, that these ancient deposits thinned out rapidly on the 
north, and that the surface has only received such modifications 
as are every where apparent, from the remaining strata; is there 

) . ■ ' ■ 

• Prof. Emmons, New York Geological Report, 1838, p. 244, 
f Prof. Emmons, New York Geological Report, 1837, p. 100, 
i See Am.. Journal of Science, VoL xxxiii. p. 122. 
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any power in nature with which we are aequainted, other than 
the one suggested, capable of effecting the change with so much 
regularity atid order } Every inch of surface has been subjected 
to the denuding agent; the tops of the highest bills, no. less 
than the limestone platform, bear the scars and scratches, of 
the contending elements. The surface, except on the steep es- 
carpments, is every where covered with a thick coat of diluvium, 
composed.of water-worn pebbles, boulders, sand, &c. The val- 
leys are often deeply filled with these materials, more or less 
comminuted ; and sometimes they contain large quantities of 
detrital matter, little worn, evidently derived frotn strata similar 
to those of the adjoinpg hills. . 

The condition of an ancient inland lake""" which hsus burst ks 
barriers and disappeared, could not account for these things ; nor 
could its drainage from a higher to a lower plain, as suggested by 
Prof. Rogers,t excavate the deep and long ravine through which 
the Niagara now flows. It is equally idle to suppose, that^he.ex- 
isting streams have excavated the valleys through which they 
flow ; much less could they have effected the comminution and 
uniform distribution of the coat of diluvium. Atid as for a sud- 
den inundation, deluge, or any succession of them, (aside from 
the improbability of nature stepping so far o«t of her ordinary 
track,) had th^y been sufiiciently powerful to tear up the strata, 
and lay bare so large a district of the limestone rocks, we should 
hardly .6xpec|; to find the work so systematically accomplished. 
A great deluge^ it is true, may account for the uncovering of the 
limestone ; and by sweeping heavy boulders over its surfaice, 
might have produced the " diluvial scratches.?' But portions of 
this rock are highly polished, and indicate a much longer con- 
tinuance of the watery friction than is consistent with the notion 
of a deluge. The systematic and parallel arrangement of the 
long sloping ridges, composed of shale and sandstone, no better 
adapted to resist a sudden and overwhehning^ inundation than 

* The numerous proofs that this whole region was once fiubmerged, early led to 
the theory of an ancient lake, far more eztteasire than any or all of the existing 
ones put together. Had the pass through the Highlands been closed up, and a 
barrier of sufficient height eiusted across the yalley of the St. Lawrence, such a 
lake must have been the result. But these have not been rendered probable by 
any indications hitherto discovered ) and there is no reason fi?r presuming that 
th6y ever existed. 

\ See American Journal, Vol. xxvii. p. 329. ' ' ^ - 
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those portions which have been removed from the intermediate 
valleys, could hardly have resulted from any sudden irruption of 
water. The strata would have been indiscriminately torn up ; 
and the rainis, instead of beifiig finely pulverized, and beautifully 
distributed over the surface, to hide the " nakedness of the land,"^ 
and prepiBure it for cultivation, would have been thrown together 
by the eddies of the currents into unsightly heaps ; and this fair 
region, instead of being the ^garden of the West," would have 
presented to view the uncouth surface of barren rocks, and would 
have offered, comparatively, few inducements, for the laborious 
enterprise of the agriculturist. , 

But to re turn.^^Suppose this dividing ridge to have attained 
an^elevation above tide water^ Th^ southern stope woul4 pre- 
sent to the wares the smooth surface of the strata ; whereas their 
basseting edges would be exposed on the northern declivity. 
Deep notches would soon be worn into it from both sides, which 
would occasionally interlock, and sometimes meet ; thereby cut- 
ting the ridge, into a series of islands, with transverse passes be- 
tween them. These islands rK>w form the highest peaks of the 
range ; and the passes correspond to the elevated valleys, in 
which the principal streams take their rise. 
, When a considerable elevation had been* attained, small stream- 
lets would coHect ; and at the places where they entered the isea,' 
the waves and the 4ides would be more powerful in tearing up 
and removing the sbaly rocks, than at any other points; and 
thereby a system of valleys of denudation,, precisely similar to 
those we here witness, would be comihenced. On the southern 
slope, where the streams flowed over the inclined planes of the 
strata, \n the direction of their dip, they would meet few ob^ 
structions, and lakes would seldom be formed. Not so on the 
northern declivity. There, where the streams flowed over the 
edges of the strata in an opposite direction, ieach harder lay^r, 
being longer able to resist the denuding process, would, for a cer- 
tain distance, form the bed of the stream; and the dip, being in 
the direction opposite to the current, a succession of pools of 
slack water would result. These phenomena may frequently be 
illustrated by the small streams on the northern slope of a hill, 
where some of the strata are composed of bard, close-grained 
graywacke; while those on the southejgi declivity of the same 
hill, present an opposite result. 
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The same thing occurs in many of the valleys, but on a vastly 
larger scale; the shale and sandstone being cut through and re- 
moved down to the surface of the mountain limestone, as before 
stated, in cases like this, the latter rock, at its northern outcrop, 
forms a barrier across the mouths of such valleys. The streams 
which flow into them, are obstracted at these points ; and lakes 
of greater or less magnitude result. AH of those whose outlets 
are situated on the line of bearing of the limestone strata, which 
e:(tends from the Niagara to the Hudson rivers,* as Canandaigufei,. 
Seneca, Cayuga, Skaneateles, and some of the smaller lakes, 
doubtless owe their origin to this- peculiar feature in the dip and 
arrangement of the strata. Other valleys, also, in this range, 
were probably once occupied by lakes. In that of Bristol, the 
depth of the alluvium is unknown. In sinking wells, trunks of 
trees are met with at considerable depths ; and in one instance, a 
frog is said to have been dug up, which, on being exposed to the 
vivifying' influence of the sun, took advantage, of his newly ac- 
quired freedom, and hoj^d ofi*, with much apparent satisfaction. 

Lake Erie is somewhat similarly situated, in as much as the 
floor of its basin, and the barrier at its outlet, are formed by the 
mountain limestone. But, instead of lying at right angles to the 
bearing of the strata, it occupies a basin at the junction of the 
shale and limestone, formed by the removal of the outcropping 
edges of the former. Its longitudinal direction, therefore, has a 
general coincidence with the line of bearing of the strata ; aod 
its northwestern shore, consequently, is formed by the mountain 
limestone, which, in that direction, attains an elevation above 
the surface of the lake, and underlies the peninsula in Upper 
Canada, included between Lakes Erie, Ontario, Simcoe and 
Huron.f 

Before this limestone terrace had become sufficiently elevated 
to shut out the sea from the basins now occupied by these lakes, 
their shores were swept by its waves, and they differed in no 
Xiiaterial features, from the estuaries of rivers, or the bays which 
indent our sea coasts at the present day. It is highly probaWe, 
also, that a strong current set in through the Gulf of St. Law- 
rence, and found its exit through the valleys of the Mohawk and 

* Prof. Vanuzem, New York Geological Report, 1838, p. 272. 
i Dr. Bigsby, American Journal, Vol. Tin. p. 78. 
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Hudson ; forming for itself a cfaannel through the Highlands, if 
that pass did not previously exist 

The large quantity of primitive boulders scattered over the sur- 
face, and distributed promiscuously through the diluvium, would 
seem to indicate some such movement. That they came from 
the north, has often been suggested ; and the (act, that the near- 
est primitive rocks, in place, occur in that direction, renders the 
assumption highly probable. I have noticed one within the 
boundaries of this city, containing the Labradorite. It is doubt- 
less identical with the Hypersthene rock in Essex county,* or 
with a similar rock described by Dr. Bigsby, as occurring on the 
northeast coast of Lake Huron,f and probably came from one of 
. those locations. That loose masses of rdck have been frozen into 
cakes of ice, and widely distributed over the surface^of the earth, 
seems to admit of -no doubt, as the same phenomenon may be 
witnessed in all currents of the oceati which flow from high lati- 
tudes towards the pquator. ' 

Bat by iJvhatever agent these boulders have been transported, 
whether by the buoyancy of congealed water, and dropped in a 
more southern latitude, when disencumbered of their icy bark, or, 
swept along by the unaided forcd of currents, tides and waves, 
they have left their ''marks" engraven on the surface of the 
limestone rocks, in characters which bid fair to prove indelible, 
and by which we may obtain a clew to their early history. 

The Niagara river takes a course at right angles to the general 
direction of "Lake Erie, and, in its descent to Lake Ontario, cuts 
directly across the limestone t^ace, which, at this point, exceeds 
thirty miles in breadth. The upper strata of this lime-rock, con- 
tain layers and strings of chert, which form a kind of net-work, 
and render them almost incapable of disintegration from ordinary 
causes. These strata form both the baiTier at the outlet of Lake 
Erie, and the rapids, between Buffalo and Black Rock. Beloy 
the northern outcrop of these cherty layers, which may be re- 
garded as forming a kind of iStep on the terrace, and upon those 
strata which terminate at the mountain ridge, lie the shallow val- 
leys of the Tonnewanda and Chippewa creeks, one of which 
flows to the west, and the other to the east ; both entering the 
Niagara between Black Rock and the Falls. 

* See New York Geological Reports, 1837 wd 1838. 
t American Journal of Science, Vol. tiii, p. 69. 
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The northern boundary of the terrace, as before stated, termi- 
nates by an abrupt precipice, rendered more rugged and forbidding 
in appearance, by the disintegration. of the shale on which it rests ; 
causing the harder strata to project from the bank, and when suf- 
ficiently undermined,. to be precipitated Jo the plain below. , This 
action goes oh, till the talus covers the [^ce of the shaly strata, 
and protects them from further disintegration. T*he mural preci- 
pice above might appsirently remain for ages, without suffering 
material change. - This escarpment is indented by numerous tbt 
vines which penetrate the bank to a greater or less distance. The 
streams -which now occupy these indents^ are mostly insignificant 
in size ; while many, some of which extend, farthest back from 
the general line, drairx but a few hundred acres, and are only oc- 
cupied. by the water which oozes from their banks, except during 
heavy rains, and the thawing of the snow at the' end of winter. 
When viewing this escarpment, it is difficult to resist the conclu- 
sion, that the terrace once extended much farther north, and has 
been undermined and broken down by the action of the surge. 

Not unfrequently, persons who visit the falls of Niagara, and 
superficially examine the. topography of the surrounding region, 
conclude, ^ that the cataract was once located at Lewiston, seven 
miles below its present location. Full of this grand conception, 
and without taking into the account the causegk which gave rise 
to these general topographical features, they first attempt to ascer- 
tain its perpendicular height at that time. Having settled this to 
their satisfaction, they often launch forth into a train of cakula- 
tions,. alike unprofitable and extravagant ; first to determine their 
age, and then, the number of years they will occupy, in their 
backward course, before they will invade the rocky ramparts of 
Lake Erie.''^ But, as in the onset, the origin of the catara6t, one 
of themost important terms of the problem, is entirely oxhitted, 
their conclusions are wholly erroneous, and are entitled to as 
little consideration, as the " baseless fabric of a dream." 

* After all, perhaps those geologists who oi;ily view the fells in theory, are the 
most prolific in 4rawing such conclusions. A series of lakes, situated like this 
chain through the centre of ^orth America, with rocky beds which shelve genily 
Ibm the- shore ,^ might perhaps be. drained ia the course of ages, by the graddal 
wearing down of their outlets ; but never so rapidly as to produce inundations, 
such as are assumed to have happened, at one time or other, over most parts of 
the earth ; and which this hypothetical deluge, which is to inundate the fair valley 
<>f the St. Lawrence, som6 30,000 yean hence, is cited to illustrate.' 
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In order to understand the origin, and to account rationally for 
the present location of this caiaraet, let us go back to the time 
when the process of elevation was going on, and the highest parts 
of this limestone ridge had just appeared above the surface at low 
water; It thet) became a partial barrier across the ancient gulf, 
and' cut off the free communication between its southwestern ex- 
tremity (now Lake Erie) amj the northeastern section. Across 
the lowest points of the reef, a strong current would be thereby 
produced, alternately flowing in opposite directions, during the 
ebb and flow of the tide. As the reef became more elevated, the 
currents would gradually become more and more confined to those 
passes where the fewes^t obstructions existed. In process of time, 
some one of these gaining the ascendency, the whole force of the 
conflicting currents would be concentrated- at one point. The 
power of the waves and influx of the, tide, operating from below, 
would be applied to the best possible advantage, in tearing up 
those strata which most impeded their course ^ while the current, 
combined with the receding tide, would carry off the fragments. 
In this manner the valley of the Niagara was doubtless formed; 
and circumstances, which will be detailed further on, render it 
highly probable, that the ledges above the cataract, which form 
the rapids, h^d the same origin. 

That such a strait did exist, after Lake Erie becanie fresh, and 
before the deep gorge below the falls was. excavated, is certain. 
The gmcient banks may be traced on both sides of the gorge;' 
and that portion of the ancient bed, from the brink of the preci- 
pice up to the level of the river above the rapids, cctfitains a fresh 
w;ater deposit, embracing shells of species identical with those 
now inhabiting the waters of Lake Erie.* This deposit consists 
principally of gravel, Containing fragments and boulders of primi- 
tive rocks^ but chiefly made up of water-worn fragments of 
the limestone itself. At some places, at the depth of from two 

-^ The Unios appear to be a thick-shelied ppecies, atod consist of water-worn 
firagments. I have not met with a fiingie whole^yalve, although recently I had a 
good opportunity for examination, where an excavation for a mill-race was in pro- 
gress ;' and likewise on Goat Island, where the bank had been undermined and 
eave^ off. They are exceedingly friable, and will scarcely bear liandling. Some 
of the small univalves, however, as Melania, Planorbis, Paludina, &c., and one 
minute bivalve, which I take to be a Cyclas, are not only abundant, but well pre- 
served, and probably inhabited the locality. The Unios may have been brought 
down by the river current. 

Vol. XXXV.— No. 1. 13 
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to four or six feet, it is underlaid by a very fine deposit of clay, 
horizontally stratified, containing fragments of limestone similar 
to the rock beneath. It appears tp belong tp the extensive clayey 
deposit, which covers large tracts on the limestone range, and in 
which I have never met with any fossil remains ; although they 
may, and probably will hereafter, be detected. 

The extent and power of these counter currents, which exca- 
vated the valley of the Niagara, atid assisted in cutting down the 
ravine below the. falls, remain to be determined, when the laws 
which govern the ebb and flow of tides shall be fully developed, 
and whefn the shape of this ancient gulf, at this stage of eleva>- 
tion, shall be approximately ascertained. It is well known, that 
the height and violence of tides are materially modified by the 
direcrion of prevailing winds, by oceanic currents, and by. the 
shape of coasts ^jd estuaries. At some places on the coast of 
England, as in the Bristpl channel, th^ tide rises forty-two feet,* 
and in the Bay of Pundy, ta the enormous height of from sixty 
to one hundred feet.f Ais no land which is now less than 575 
feet above tide water, had then emerged from the ocean — ^unless 
its rise was less rapid than this region, and the reverse is probably 
true 6{ the primitive districts — this arm of the sea had ample 
comrhunication with the Atlantic, through the Gulf of St. Law- 
rence, and the valley of the Hudson. At this stage, the primitive 
range in. the north of this State, and those in the New England 
States, were but islands ; and it is not imprpbablcj when the rel- 
ative levels shall be asqertained, that^^ther passes will be found, 
at a less elevation above tide water than Lake Erie. Receiving 
the tidal wave, therefore, through these different channels, whith 
vould meet in the vicinity of Lake Ontario, an additional im- 
pulse would be cohimunicated to it, and a tide would probably 
result, little inferior to that at either of the places above cited. 

There is another phenomenon connected with tides, which 
ought not to be forgotten. If, as suggested, this strait received a 
powerful tide, it might, when rushing up the narrow gorge above 
Lewiston, have produced that kind of tidal wave, called the 
" Bore," which, says Lyell,J " is sometimes produced in a river, 
where a large body of water is made tp rise suddenly, in conse- 

• Lyell's Geology, Vol. i, p. 238. 

f See Audubon's Birds of Amerioa, Vol. ii, p. 448, Also, American Joarnal, Vol. 
xv, p. 132, Also, Rees's and the American Encyclopedias. 
X Ly ell's Geology, Vol. i, p. 274. 
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quence of the contraction of the channel. This wave terminates 
abruptly on the inland side, because the quantity of water con- 
tained in it is so great, and its motion so rapid, that time is not 
allowed for the surface of the river to be immediately raised by 
means of transmitted pressure. A tide-wnve. thus rendered ab- 
rupt, has a close analogy, observes Mr. Whewell, to the waves 
which curl over and break on a shelving shore." This phenom- 
enon takes place in the river Severn, which enters the Bristol 
channel, where the Bore, during spring tide, is sometimes nine 
feet high, and rushes up the channel with extraordinary rapidity.* 
It also opcurs in the Ganges, the Burrampooter, and the Hoogly 
rivers ; , sweeping oflf herds of cattle, or whatever else may be 
overtaken in its course, and occasions more or less interruption to 
the safe navigation of all these streams.! 

At any rate, the tide in the vicinity of the Niagara must have 
been very considerable ; and its power, combined with the dash- 
ing x)f the waves, seems to be the only rational cause which can 
be assigned for the excavation of the numerous ravines already 
noticed. In a paper by Mr. James Geddes, read before the Al- 
bany Institute,^ the fact, that they owe their origin to other than 
existing causes^ is clearly established. 

When the elevation had so far advanced as to confine the 
current exclusively to the valley of the Niagara, and the chan- 
nel below the present falls sufficiently deepened to receive and 
confine the tidal wave within its rocky walls, a power was 
brought into active operation which it is difficult fully to oon- 
eeive without witnessing its efiects on some of the iron-bound 
coasts of this continent. The basin of Mines, and its vicinity, 
at the head of the Bay'of Fundy, would probably be a fit place 
to study the effect of causes which were once active here. 

When we contemplate these powerful agents, which, in every 
country, have had so much to do in shaping the surface of the 
earth, and consider, that in the natural order of events they must 
have been active here ; when we find the proofe of their visita-' 
tion engraven in characters as enduring as the continent itself, 
we can hardly doubt that they played an important part in exca- 
vating the deep channel below the falls. And when we contem* 

* Lyell's Geology, Vol. i, p. 274. 

t Rennell, see Philosophical TranstbctioDS of tkeRoyal Society, 1781 , 

f S«e American Journal,. Vol. II, p. 213. 
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plate them acting in concert with the river current, we cease td 
wonder that the chasm should have attained its present length 
and depth, and that the cataract should occupy a place at the dis- 
tance of seven miles above its apparent natural position. 

How much is due to each agent separately, can hardly be de- 
termined. We must bear in mind, however, that the Ml was 
nothing at first ] that as the elevation advanced, the river becanie 
more rapid ; that finally, when the limestone was cut through 
and somewhat undermined by the disintegration of the shale be- 
low, and not till then, a distinct cataract could have been produ- 
ced. Until then, the tides and dashing of the surf were probably 
most efficient in tearing up the strata ftom their rocky beds, and 
comminuting the fragments; while the river would guide the 
course of their operations, and remove the detrital naatter firom 
its bed. 

What distance the cataract has receded since that time, is a 
problem equally difficult to solve ; biit there are some indications 
which will enable us to approximate to the truth. The rapids 
above the cataract, and the whirlpool below,. are points where 
phenomena exist incompatible with the common theory. If it 
should be established, that the conformation of the whirlpool is 
such, that it could not have resulted on the theory of recession, 
this " endless saw" nuist relinquish its claim Ip four long miles of 
excavation for which it haa received credit. And if the rapids' 
above the cataract existed prior to its present location, we may 
presume that they are but the upper extremity of an ancient in- 
clined plane, or rather, succession of ledges, which existed before 
the limestone strata were cut through. 

" Goat Island is situated on the brink of the precipice, and di- 
vides the water into two unequal sheets. It is- based on the lime- 
stone ledges which form the rapids, and the highest part of its 
surface is on a level with the river above their commencement. 
Near the upper extremity of the island, the rocky bed rises just 
sufficiently above the surface of the river to divide the stream, 
and Reflect the branches somewhat from the original course of 
the current. It is to this circumstance alone thsit the island owes 
its existence ; for its lower extremity is covered with a tertiary 
deposit of gravel and clay, which can ojffer no adequate resist* 
ance to the boisterous current, which seems .aiixious and ready 
to sweep the whole island into the gu|f below. 
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Wherever the strata come in sight on the island, they conform 
to those in the bed of the rapids, and are equally water-worn and 
denuded. A portion of rock, recently uncovered by the en- 
croachment of the rapids upon the west bank of the island, pre- 
sents the same features, and can only be distinguished .from those 
which have buffeted the fury of the torrent from time immemo- 
rial, simply by the knowledge of the naked fact of their recent 
exposure. One of the principal ledges, also, which extends en- 
tirely across from the Canada shore, may be traced some distance 
into the island ; and its water- worn and ragged masses, project- 
ing above the soil, afford conclusive proof, that the conformation 
of the bed of the rapids, and the surface of the rock which un- 
derlies the tertiary on the island, Was effected by the same agent 
and at the same time. 

No rapids could then have existed at this place, for the island 
has since received a tertiary deposit of clay, horizontally strati- 
fied, which is overlaid by one of gravel containing fresh water 
shells. , These two deposits, at the lower end of the island, be- 
tween the cataracts, measure thirty three feet in thickness. I 
have already mentioned, that this clay resembles the numerous 
beds in this vicinity ; they all probably belong to the same gene- 
ral deposit. Mr. Rogers thinks this deposit took place from the 
waters of a tranquil lake.* 'The feet, however, of its contain- 
ing gravel stones and water- worn fragments of the rock on which 
it rests, (as do all of these beds,) would seem to indicate a dif- 
ferent origin. I suspect this clayey deposit may have been 
brocight on by the overflbwing of tides, after the rocky bed had 
become so much elevjated as to be protected from the violence of 
the surge. The surface, where large tracts are overlaid by it, is 
marked by meandering swales, which strike the observer as fit. 
channels to conduct the water back to its proper level at ebb 
tide, after having parted with a portion of its sedimentary matter. 
No proof surely could be mbre^ conclusive than, these tertiary beds 
oh Goat Island, that the rajoicb have not receded,— whatever may 
l)e the fact in regard to the cataract itself. 

From the Falls to the Whirlpool, a distance of about three 
miles, I have observed no indications which have a direct bear- 
ing on the question of recession ; but at this latter place, phe- 

* American Journal, Vol. xxyii, p. 330. 
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nomena are presented perfectly iacompatible with that theory. 
To enable the reader more clearly to comprehend the features of 
this singular spot, and also of the Devil's Hole, one mile further 
down the river^ the following wood cut is introduced * 




I wish to call attention, particularly, to the dry ravine which 
enters the Whirlpool from the northwest. It has a gradual as- 
cent froni the bed of the river to the level of the surrbunding 
country, and disappears east of the road from the Falls to Clueeiis- 
town. ft is similar, in all respects, to those which indent the 
general line of the escarpments from Hamilton, U. C, to Lock- 
port, N. Y.,t and was evidently produced by the same means. 
Had this ravine been excavated by a branch of the river, which 
discharged its waters into the basin of the whirlpool, we could 
surely trace its bed a greater distance than one mile ; and instead 
of a gradual ascent^ we ought to find the limestone ledge pro- 
jecting over the whirlpool, as it doeis over the basin, into which 
the river now timibles. It will also be observed, that the direction 
of this ravine is a continuation of the course of the river where it 
enters the whirlpool. It. is manifestly impossible, therefore, by 
any position of the cataract, to bring the action of the river to 
bear upon its upper extremity^ where it is wholly within the 
limestone ledge. If the cataract was placed across the river 
from A to C, the current would be drawn in that direction ; if 
from A to B, it might undermine the bank where the ravine is 
situated, but the more violent its action, the steeper would have 

* Taken, (but somewhat correpted,) from a map of a contemplated ship fcanal 
around the Falls of Niagara, by Lieuts. T. F, Drayton and J^ G. Reed, U. S. Army. 

t American Journal, Vol. xi. See wood cut, p. 215. Also Vol. xiy. See map 
of Welland canal district, by William Hamilton Merrit. 
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been the escarpment. In either case, the ravine could not have 
been formed. 

But let the reader suppose the river flowing nearly on a level 
with its banks ; the high prominences, A, B, G, directing the 
course of its current, and the less elevated bank, near the ravine, 
flooded at high tide. Let him imagine such a tidal wavea^ the 
Bore, or even an ordinary flow of a few feet rise, meeting the 
Cunent of the river at this place, and he will readily perceive, 
that both currents would be deflected towards the ravine, which, 
as the elevation advanced, would be left dry at its upper extrem- 
ity^ and new portions of its rocky bed exposed to the watery 
friction. When the bed of the river at the whirlpool had sunk 
below, the limestone strata, w« may suppose the inclined plane, 
to which I have alluded, and of which the present rapids formed 
the upper extremity, had attained its greatest extent. The more 
rapid disintegration oi the shale, would then undermine these 
harder strata, and the work of recession copainence ; but whether 
at, or above the whirlpool, I have no data on which to form an 
opinion ; certainly not below, however. 

There are. other indications,, further down the river, which 
strongly corroborate these views* The indent on the American 
side, called the DeviPs Hole, is a notch, embracing about two 
acres ; and to thos^ who have not seen the place, its name, peir- 
faaps, may convey some idea of its gloomy and forbidding aspect. 
It is diflfcult to account for the excavation of this notch on any 
supposition but that of a force applied ip the direction of the 
river from below. By inspecting the wood cut, it will be per- 
ceived, that it is but the continuation of the gorge ; and this 
strikes the beholder with peculiar, force when standing on the 
point E, and looking down the river. The high bank, also, on 
the opposite shore, marked D, occupies a position well calculated 
to deflect the tidal wave directly into this notch. Bloody Run, 
which is laid down as entering the tiver through this chasm, 
drains but a few hundred acres, and is so situated, that a branch 
of the river could never have flowed through its channel ; were 
it not so, the thick bed of clay and gravely which occupies the sur- 
face to within a few feet of the precipice, would be equally con- 
clusive against the supposition. Its bed is perfectly dry, except 
during wet seasons of the year ; and it cannot be supposed to have 
done much towards this gigantic work of excavation. The name 
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of this stream seems to be in very good keeping with that of the 
gorge, through which it enters the river, and was given in com- 
memoration of a tragic scene once enacted at this place.* 

When the passes by which this inland sea communicated with 
the Atlantic, became contracted and shoaled, by the progressive 
elevation of the continent, it approximated to the condition of a 
lake. Tl\e same process which took place when this limestone 
reef emerged, was repeated, but in a new place. The tides and 
waves began to spend their force on obstructions at a lower level ; 
and when the plain, on which Lewiston is situated, emerged, it 
is probable the change was nearly effected. 

We there find indications of an ancient shore, composed of 
rounded beach gravel, elevated a few feet above the general level 
of the surrounding surface, and having a direction psu*iEdlel to the 
present shore of Lake Ontario. It is genei-ally supposed — and the 
geologist assigned to this district, in the survey now going on, 
favors Jhe opiuionf— ^that Lake Ontario once had a greater eleva- 



* The followiDg brief nccoant of that bloody exploit, as related by Farmer'g- 
Brother, a celebrated Seneca Chief, who himself headed the attacking party, is 
extracted fi-om Thatcher's Indian Biography, and may be interesting to some of 
the re.aders of this journal who have not seen that work. '^ There, with a party 
of Indians, he lay in ambush, patiently awaiting the approach of a guard that 
accompanied the English teams employed between the Falls of Niagara and the 
garrison," (Fort Niagara,) '< which bad there lately surrendered to Sir William 
Johnson. The place selected for that purpose is now known by the name ef tbt 
Devil's Hole, and is three and a half miles below the famous cataract upon the 
American side of the strait. The mind can scarcely conceive a more dismal 
looking den. A large ravine, occasioned by the falling m of the perpendicular 
bank, made dark by the spreading branches of the birph and cedar, which had ta- 
ken root below, and the low murmurings of the rapids in the chasm, added to the 
solemn thunder of the cataract itself, conspire to render the scene truly awful. 
The English party were not aware of the dreadful fate that awaited them. Un- 
conscious of danger, the drivers were gaily whistling to their dull ox-teams. Far- 
mer's-Brother and his band,, on their arrival at this spot, rushed from the thicket 
that had concealed them, and commenced a horrid butchery. So unexpected was 
such an event, and so completely were the^^English disarmed of their presence of 
mind, that but a feeble resistance was made. The guard, the teamsters, the oxen 
and the waggons, were precipitated into the gulf. But two of them escaped ; a 
Mr. Stedman, who lived at Schlosser, above the falls, being mounted on a fleet 
horse, made good his retreat ; and one of the soldiers, who was caught on a pro- 
jecting root of a cedar, which sustained him until assured, by the distant yell of 
the savages, that they had quitted the ground. It is the rivulet, pouring itself ^ 
down this precipice, whose name is the only monument that records the massacre. 
It is said to have been literally colored with the blood of the vanquished.^ 

t Mr. James Hall : see New York Geological -fteport, 1838^ p. 310, and onward. 
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tion than at present, and was on a level with this ancient beach, 
and that, from some unexplained cause, it has subsided to its pres* 
ent level and dimensions. 

I have long suspected some fallacy in this theory, and have 
anxiously awaited the result of accurate levelings. It may be 
deemed equally probable, and more consonant with the views 
here suggested, to suppose, that, after the principal tides were shut 
out from this inland sea, and the water had become nearly or 
quite fresh, but while it was on a level, or nearly so, with the 
Atlantic, the uphfting process became stationary, for an indefinite 
period ; during which season of quiescence, this beach was thrown 
up. At some subsequent time, the disturbing force again became 
active, raising the basin of Lake Ontario, above the further influ- 
ence of the ocean ; and fixing the present levels and boundaries 
of this part of the continent. Should the statement of Mr. James 
Hall prove well founded, and actual admeasurement confirm the 
estimates of his assistant, Dr. George W. Boyd, this view of the 
subject will be clearly established ; although these gentlemen do 
not seem to have drawn such an inference. Mr. Hall states the 
elevation of the ridge in Niagara county, at about 160 feet ; and 
admits variations in its level, of a few feet.''^ Dr. Boyd estimates 
its elevation in Wayne county at more than 200 feet.t If this 
diversity of level actually exists-^-a^ I have long suspected would 
prove to be the case^— it fixes the elevation at a period subsequent 
to the formation of this beqch. Its increased elevation, in ap- 
proaching the jM-imitive district, is what should be inferred, oa 
the theory, that those districts were the original centers of ele- 
vation. And the variation of forty feet in about one hundred 
miles, is quite as much as ought to be expected from an elevation 
of but four hundred feet, which is the height of this ridge, or 
ancient beach, in Niagara county, above tide water. 

* Second New York Geo]o|p[cal Report, p. 310. i Ibid. p. 312. 
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Art. VI. — On Electro-Magnetisfli, 05 a Moving Power; by 
Chakles G. Page, M. D., Washington -City, D. C» 

After the first successful magnetization of soft iron by the gal- 
vanic current, and more especially on the announcement of Prof. 
Henry's signal experiment, the suggestion naturally occurred to 
every enquiring mind, cannot this immense attractive power, so 
easily developed and controlled, be rendered available as a me- 
chanical agent? The first successful step towards the attainment 
of this object, of which we have any record, was made by Mr. 
William Sturgeon, a distinguished philosopher of England. The 
next original invention by which an independent motion was ob^ 
tained from electro-magnets, was the oscillating apparatus of Prof. 
Henry, described in a previous No. of this Journal. The next 
invention of any note, was that of Dr. Ritchie, now very well 
known as Ritchie'is revolving magnet. This ingenious and sim- 
ple contrivance, will always be regarded as a superb philosophical 
apparatus. It does not exhibit that astonishing rapidity of rota- 
tion, as if its poles were changed by the use of solid conductors, 
but as an instrument is more pleasing, as it shows at the same 
time the magnetic rotation, the vivid sparks, and in the dark a 
beautiful optical illusion. Some time after the announcement of 
this instrument in this country, Mr. Davenport of Vermont pub- 
lished in this Journal a partial description of an electro-magnetic 
engipe oS considerable power. , It appeared that Mr. Davenport 
had for a long time been occupied in the subject, and was not 
aware of what had been previously effected by others. Some 
time jMrior also to this period, some interesting experiments were 
described in this Journal, by Dr. Edmondson of Baltimore, and, 
indeed, this gentleman appears to have been the first in this coun- 
try who produced a rotary electro-magnetic machine. ^ Since the 
announcement of Mr. Davenport's invention, the. innumerable ex- 
periments which have been performed in this country, in Eng- 
land, on the coniinent of Europe, and even in the East Indies, 
have all contributed to prove that the smallest engines which 
have been made, have had by far the greatest proportionate power- 
Since I first gave the subject any attention, I have had sixteen 
different models constructed, each involving distinct principles. 
From all these experiments the inference is stUl the same, viz. 
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the fewer the magnets and the smaller their size, {with certain 
limits, ) the greater the ratio of mechanical power obtained. Such 
experience as this appears discouraging, but is by no means suiB- 
cient to prove the experiment infeasible. The numerous failures 
are such as have been incident to the prosecution of all inventions 
in their early stages/ It is much to be regretted, that in our coun- 
try the invention should be a subject of mercenary speculation, 
when in reality it has no value except as an experiment, and that 
the public have been so far misled, as to withdraw that counte- 
nance and encouragement which the experiinent really merits. 
We can not but deplore, that such an interesting branch of science 
should be so traduced, and that the very name of electro-magnet- 
ism should be coupled with empiricism. 

There can be no doubt in the mind of any one who may have 
seen an electro-magnetic engine, that it furnishes a mechanical 
power already applicable and useful to a certain extent, provided 
the maintensuice of that power be not expensive and difficult. 
The application of this power cannot be expensive, if the mechan- 
ical or working power of any number of magnets in a machine 
increase in the direct ratio of the aggregate attractive force ; that 
this rule does not hold in any of the plans of which, hitherto, we 
have had any description, I shall prove, when the cause comes to 
be considered. Yet in certain arrangements this law must ob- 
tain, and although the necessary construction be at present some- 
what comphcated, yet ultimately it doubtless will be simplified. 
At present, we have no means of computing the extent of mag- 
netization which may be efiected by a galvanic pair of given 
surface, say a single inch, freshly immersed. It must very far 
exceed that which we ordinarily recognize in our experiments. 
By great care, I have succeeded ia producing an attractive force 
of over 800 pounds, by a galvanic pair having only ten square 
inches of zinc exposed j whereas with the usual arrangements, it 
required two or three square feet to produce the same power. 
This power,' though so great for the means usedj yet probably 
was not near the maximum procurable from the same zinc sur- 
face. It would seem, then, that if the above mentioned ratio ex- 
ists in attainable forms of machines, the application of the power 
cannot be otherwise than cheap. The difficulty of maintaining 
a uniform power is by no means insurmountable. The faults 
hitherto have been; the wearing and alloying of the pole-changer 
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and springs, and subsidence of battery action, which are easily 
demonstrated to be remediable. It is not to be presumed that in 
the present age, or perhaps ever, we shall arrive at a power from 
electro-magnetism, which shall supplant the steam-engine, in its 
grander operations. Indeed, it is not essential that this should be 
the case, to render the invention even invaluable. Incalculable 
benefit would be cbnferred upon society, if a new and simple me- 
chanical power could be procured, available from that of a single 
man to one or two horses. A multitude of mechanical operations 
are now carried on by animal or water power, for which a low steam 
power cannot well be used, from the fact that steam-engines below 
one horse power, are hardly worth the making, and are troublesome 
and expensive. A very natural question here arises ; if one horse 
power can be obtained by electro-magnetism, why cannot two 
horse, or any extent of power, be made ? Theoret^pally consid- 
ered, it can be ; )and electro-magnetic powers can only be limited 
by the means used. But practically we have already been taught, 
that (unlike other powers, where the largest engines are the most 
simple and least expensive) electro-magnetic engines above a cer- 
tain hmit, increase in complication and expense in a.much greater 
ratio than the power obtained. To ascertain this limit, the pre- 
cise point where economy ceases, is now the great, and ought to 
be the only object of research. 

There seems to be little doubt, from the data we already pos- 
sess, that a power equivalent to one horse may be obtained with 
economy. Before proceeding to point out the obstacles in the 
way of the application of this power, the following general rules 
are offered as deduced from actual experiment. 

Firsts — Whatever be the rate of passage of the- galvanic cur- 
rent, the full magnetization of a biar of iron requires time in pro- 
portion to its hardness and size. Mr. Wheatstone has calculated 
the rate of electro-motion, in good conductors, to be 188,000 miles 
a second. Admitting that electricity, even in its lowest state of 
tension, passed at this rate, still the time required in giving a very 
large magnet its maximum charge, would be a perceptible item. 
Therefore a single impulse or discharge, as from a common electric 
battery, (be the quantity ever so great,) scarcely magnetizes- The 
necessary consequences of this law are, first, small magnets an- 
swer better than large ; second, change of poles, to produce mo- 
tion, must be dispensed with, if the introduction of repulsive 
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powers be not more than sufficient to compensate for the loss ; 
third, the power of a machine does not increase with its velocity. 

The second general rule is, that integrity of the conducting 
and magnetizing wires^ is of the utmost consequence. By integ- 
rity, I mean not only entire absence of flaws, fractures, and im- 
perfectly soldered joints, but a perfect molecular arrangement. 
Bending or twisting a wire, impairs its conducting power ; and a 
wire which has once been wound upon a magnet, is not fit for 
the same purpose agaia. 

TWrd.— It is well known that the repulsive power is not equal 
to the attractive, of the same magnet, be it even of the hardest 
steel. The difference between the two forces is still greater in 
electro-magnets, and for the same reason. There is also another 
cause which operates to diminish the repulsive forces of electro- 
magnets, which will be considered when treating of the influence 
of secondary currents. 

Fourth, — Two electro-magnets, unequally charged, attract each 
other, even when similar poles are presented. The same is true 
of the steel magnets, but not to so great an extent. 

Fifth, — Change of poles cannot be introduced in a machine, 
for the following reasons: 1. It requires time ,* and during this 
time, the magnets which change poles, are attracted and re* 
tained somewhat by those which do not change. 2. Similar 
poles will attract and produce back action ; for, unlesKS the mag* 
nets which change poles be favored by excess of battery, or 
superior conductor^, they cannot receive near the same charge, ai 
those which do not change : for, first, there is magnetism of an 
opposite character to.be overcome ; and secondly, two breaks in 
the galvanic circuit are necessary to produce change of poles. 
3.. Two magnets which have a statical repelling power, that is, 
a power which will merely keep them asunder when the machine 
is at rest, will attract each other when the machine is in motion. 
This singular fact is a consequence of secondary currents, shortly 
to be described. 

The next law to be observed is, that the sum of the forces of 
any number of magnets charged by one battery, is in a diminish- 
ing ratio to the forces of one magnet charged by the same bat- 
tery, provided the battery be not in excess. Hence there must 
be a great loss of power, when a number of ms^ets are charged 
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by the same battery. The secondary current has also an impor- 
tant bearing upon this case. 

One of the greatest obstacles we have yet to encounter, in the 
prosecution of this subject, is the influence of secondary currents 
to diminish the power of a machine, just in proportion to the^ use 
of those which at present we consider the most obvious means of 
increasing the power. By secondary cunents are here meant, 
those currents which flow in the conducting wires, either with 
or against the battery current, and are consequences of the devel- 
opment or cessation of magnetism, or of the approximation or re- 
cession of two charged magnets. These currents are found to 
obey the following laws. 

The battery power remaining the same, the more coils sur- 
rounding the magnet, the greater the power of the secondary cur- 
rent 

After one coil has been wound upon a magnet, the addition of 
a second coil increases the power of the secondary current in a 
greater ratio than the power of the magnet. Hence, as it has 
been found, some machines have had greater power with two 
coils of wire on the magnets than with four or five ; although 
actual experiment proves, that the real or statical power of the 
magnets is considerably greater when a large number of coils is 
used. According to Faraday's interesting discoveries, when ms^- 
netism is developed in a bar of iron inclosed within a helix, a 
secondary current flows in the helix contrary to the battery cur- 
rent. When the magnetism ceases, the secondary flows in the 
same direction as the battery current. The development of mag- 
netism is equivalent to the determination or movement of mag- 
netic forces towards the poles. The cessation of magnetic power 
is equivalent to the retreating of those forces. Now the ap- 
proximation of two electro-magnets attracting each other, occa- 
sions an additional movement or accumulation towards the poles, 
and consequently develops a secondary current flowing against 
the battery current. The power of this current is in proportion 
to the velocity with which the magnets approach each other. 

When two such magnets in proximity or contact are separated 
by mechanical force, a recession of accumulated forces takes place, 
and consequently a secondary is developed, flowing in the same 
direction as the battery current. Therefore, an independent mo- 
tion of an electro-magnetic machine diminishes the influence of 
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the battery current in proportion to its velocity ; whereas the ap- 
plication of mechanical force to drive the machine against its 
own motion, contributes to the magnetizing power of the bat- 
tery. The same rule applies to the motion of repelling poles. 

When two repelling electro-magnets are made to approach each 
other, a recession of the magnetic forces takes place, and conse- 
quently a secondary current is developed flowing in the direction 
of the battery current. While the forces are thus kept in re- 
tirement, if the two magnets be made to recede, they will again 
be determined towards the poles, and consequently the secon- 
dary will flow against the battery current. By taking advan- 
tage of these laws, I was led to the invention of a new instru- 
ment (Magnetic Electric Multiplier, described in the last number 
of this Journal,) in which, the secondary current may be so ap- 
plied as to diminish or accelerate the velocity of the revolving 
bar. 

It will now be readily seen, that two electro-magnets, with a sta- 
tical repelling power sufficient to keep them asunder, would cease 
to repel when the machine is in motion. The attractive forces 
constitute the paramount motive power, and when the velocity 
of the machine exceeds that which the repulsive powers alone 
would give it, they are of no value whatever, unless they ope- 
rate in conjunction with attractive forces ; but even where this is 
the case, the secondary current arising from the velocity of the 
machine, must occasion so great a disparity between the similar 
poles of the magnets which change and those which do not 
change, that attraction, in lieu of repulsion, must take place. 

I have thus endeavored to point out the most important of 
those difficulties in the way of the application of this power, 
which necessarily arise from the connexion of galvanism and 
magnetism. There are many other hindrances entirely of a me- 
chanical nature, which perseverance will doubtless overcome. 
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Art. VII. — Magnetic Electrepeter and Electrotome, to be used 
with flat spirals; by Chabi.e8 G. Paoe, M- D., Washington 
City, D.C. 

The figure represents a simple instrument, designed chiefly to 
aid the operator in exhibiting the magneto-electric properties of 
flat spirals. Though the flat spiral as a magnetic electrical in- 
strument is inferior to the compound electro-magnet, described in 
the last number of this Journal, yet the phenomena are more in- 
teresting, as they are strictly magneto-electric, produced without 
the presence or cooperation of ferruginous bodies. The object 
of the instrumentj as its name (electrotome) implies, is to break 
the circuit ; and as it accomplishes this by changing the direc- 
tion of the galvanic current, it is also. a self-acting electrepeter. 




A rotating electro-magnet would efliect the same object; but the 
introduction of an electro-magnet or a coiled wire, in any part of 
the circuitf would detract from the value of the spiral, (g) is a 
thin base board of mahogany, which, when the instrument is in 
use, is to rest upon the spiral coil or the box containing it. At 
the centre of the base (g) is a pivot sustaining the magnietic bar 
of steel (c) and its jaxis, the extremity of which plays freely in 
the centre of the cross piece (A.) Between the upright pillars 
are secured two circular pieces of mahogany (a b) (p n) to serve 
as supports for the mercury cells (d and e, ) The circular box: (rf) 
contains two concentric mercury cells,\ insulated from each other, 
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and connected with thci poles of a battery by the separate wires 
and cups (pn,) The centre of this box is open to admit the 
shaft of the magnet, asJs also the centre of the box (e,) This 
box is made of two glass cylindrical sections, cemented into a 
groove of a turned cup or base of wood. It contains two cells 
for mercury nearly semicircular, and insulated from each other 
precisely a3 the cells for the Ritchie magnet. These cells are 
connected with the extremities of the spiral by the separate wires 
and cups (a 6.) The two wires (*f)are well .insulated by a 
winding of varnished silk, and secured in their positions on the 
shaft by silk thread* The upper extremities of these wires dip 
into the concentric cells of (rf,) and the lower into the cells 
of box"(e.). The base board is made thin, and the pivot (§•) 
short, ta allow the magnet to come as near as jwssible to the 
spiral. Place the instrument upon the spiral,. m£^^ the connex- 
ions as abov^ directed, and the magnet immediately commences 
a rapid rotation by the influence of the spiral. The instrument 
^ould always be placed without the centre of the spiral, and in 
such a manner, that the insulating pieces between th^ cells of 
(£) should be in the direction of a radius of the spiral. 



Ant. YIIL — Observations on the Vascular System of Ferns, and 
Notice of a monstrotis flower of Orchis spectabilis ; by J. W. 
Bailey, Professor of Chemistry, Mineralogy and Geology, at 
the U. S. Military Academy, West Point. 

I. On the Vascular System of Ferns. ^ 

It is^ a question of much interest in vegetable aiiatomy, whether 
spiral vessels exist in ferns ; for if they do, ferns present a remark- 
able deviation from the usual structure of flowerless plants. It 
18 well known, that the presence or absence of these vessels has 
been considered so invariably connected with the presence or ab^ 
•ence of flowers, a& to have given rise to the diviaon of the vege- 
table kingdom into, the two great classes Vasculares or Flower- 
ing, and Cellulares ^r Flowerless Plants. Ferns are by all writera 
placed in the last class, but it will be seen by the following quo- 
tations, that there exists much uncertainty with regard to their 
having spiral vessels. 

Vol. XXXV.— No. 1. 15 



Digitized by 



Google 



114 Observations on the Vascular System of Ferns. 

Link, (Elements de Botanique, T. I, p. 132,) ay quoted by Hugo 
Mohl in his elaborate treatise "De Structum Caudicis : Filicum 
Arborearum,"* states the wood to be ^^ almost wholly made up 
of large spiral vesselsJ*'* DecandoUe, (Organographie, T* I, p. 
232,) as quoted by Mohl, mentions that they contain many an- 
nular ducts (vasa s(^alariformia) without alluding to spiral vessels. 

lindley, (Int. to Bot., 1st edit, p. 22,) speaking of spiral ves- 
sels^ says, that '^ in flowerress plants they are for the most part 
altogether absent ; the only exceptions being in Ferns and Lyco- 
podiaceee," and s^lds, -^^in these they no doubt exist; Mr. Griffiths 
has succeeded in unrolling them in Lycopodiwm denticulatum^* 

Mohl, in the treatise above referred to, in which he describes 
and figures the vasa scalariformia, says, (p. 48,) 'f Num in jum- 
oribus plantis et in junioribus partibus adultarum hanim planta- 
rum vera vasa spiralia occurrant exponere nequeo, quum has partes 
inqiiirendi occasio defuerit ;" and again, in a note on page 51 of 
the same treatise, he says : ^ 

" Schultzius quidem (Flora, 1828, Tom* I, p. 164) commemo- 
rat propria vasa inesse, ceterum accuratiori coram descriptione 
omissa; equidem vero in nulla earum formationem invenipro- 
priis vasis adnumerandum*" 

When distinguished observers disagree so much in their state- 
ments, it often happens that their accounts can be reconciled by 
the 4ispovery of some fact not observed by either, which will 
explain the apparent contradictions. I hope that the knowledge 
of the point of stracture which I am about to describe, will have 
this bearing upon the present question ; for it shows, that those 
who maintain the existence of spiral vessels in fems> may actu- 
ally have obtained, what, when not carefully examined, might 
easily b^ mistaken for spiral vessels ; while those who dfeny the 
existence of spiral vessels, may have observed the same organs 
, without attempting to uncoil them, or if they attempted they 
may have failed, owing to the age of the plant or some oth^r 
cause. ^ 

The fact to which I would invite the attention of botanists is 
this, viz. The ducts of ferns CAnnular ducts of Lindley, Vasa 
scalariformia of DecandoUe and Mohl) can be uncoiled spirally 

* Published in the splendid work, Icones Plantarum Cryptogamicarum, quas in 
itinere annis 1817—20 per Braziliana coUegit et descripsit Carol. Frideric. Philip, 
de Martiu». Mohachii, 1628 — 34 ."^ 
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with great ease when the plant is youngs but with more difficulty 
in the adult plant The uncoiled duct, when examined by a low 
magnifying power, has all the appearance of a common spiral 
vessel ; but when highly magnified, it shows the real structure 
to be as represented in F^ig. 4, Plate I. It will be seen, that this 
differs very much from the structure of a true siaral vessel, which 
shows merely one- or more continuous, slender, round fibres, en- 
tirely destitute of any marks ; while the uncoiled ducts of ferns 
show, as in the figure, a flat ribbon marked with parallel rows of 
short bars. 

To obtain these ducts separate from each other, so as to allow 
the state in which they exist in the plants to be seen, 1 macera- 
ted in water for several weeks the bundles of vessels from the 
petioles of young and tender, though large fronds of Onodea 
sensibilis, Osmunda cinnamomea, &c. until by the decay of the 
connecting parts, the vessels could be easily separated from each 
other by placing a portion oh glass, in a drop of. water, and forc- 
ing them apart with the points of fine needles. The -vessels, as 
prepared in this manner, present the appearance of long cylindri* 
cal (Fig. 2, Plate I,) or prismatic (Fig. 3, Plate I,) tubes, termi- 
nating at each end in very elongated cones. These tubes vary 
much in length and diameter, some being several inches long and 
as much as one twenty-fifth to one twentieth of a line in diam- 
eter, while others are very minute and short. The sides of these 
tubes are marked with a great number of short paraller 6ar«, 
placed in rows one above another, an^ the length of the bars in 
the same vertical row is often seen gradually to diminish, (Fig, 
2,) so that the bars are finally reduced to mere points. 

These bars are so placed as to incline slightly, often almost 
imperceptibly, upwards from left to right in all the ferns I have 
examined. The end of One bar is placed close to the end of one 
in the next row, so that the bars form broken spiral lines around 
the cylinder, and as the membrane of the vessel appears to be 
thinnest between the bars, it follows, th^t when a force is applied 
to tear this membrane, the laceration takes place in a spiral direc- 
tion, and the vessel when thus torn, appears as in Fig. 4, Plate I. 
Vessels torn and uncoiled in this manner have, I presume, been 
mistaken by Link and others for true spiral vessels. This lace- 
ration and uncoiling can be -effected with so^much ease in ten- 
der shoots of Onoclea sensibilis^ Adiantum peffatum, Polypqdium 
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connectik, and particularly in Osmunda cinnamomea, that if the 
petiole of the frond be snapped across and gently separated, hun- 
dreds of uncoiled ducts will be seen to connect the two fragment}?, 
as in Pig. 6, Plate 1. These may often be drawn out to the 
length of two or three inches without breaking. When broken, 
they exhibit the curious peristaltic motion which has been noti- 
ced by Malpighi and others in true spiral vessels, This is evi* 
dently a mechanical effect, caused by the elongated and untwist- 
ed coil resuming its twisted state. 

I have found the vessels above described, and have uncoiled 
them, in every species of fern which I have examined, among 
which are Aspidium marginale, A, axrostichoides, Asplenium 
ebeneunt^ Qnoclea sensibilis, Adiantum pedatum, Pteris aqm^ 
Kna, Osmainda cinnamomea, O. regalis, Polypodium connectile^ 
P, vulgare, Botrychium virginicum, and others. From the draw- 
ings given by Mohl, (Table xxxi. Fig. 1 to 3, m m, Table xxxv, 
Pig. 1,) it is evident, that the structure of the vessels in the ar- 
borescent ferns is similar, although it does not appear that any 
attempts have been made to uncoil them. 

In all the ferns which I have examined, I have sought in vain 
for any thing approaching more nearly to true spiral vessels thaii 
the lacerated ducts above described. 

As these ducts have precisely the structure which would re- 
sult from a compound spiral vessel, in which the spiral threads 
should he-broken into short bars, I have carefully examined many 
young ferns, to determine if in the young state the bars ipay not 
be 6ontinuousj and thus form a true spiral vessel. But I have 
found little to support this view, except the appearance of very 
small ducts when so torn s^to include only a single' spiral line 
of bars, in which case it ia often impossible to see whether the 
bars are comiected or not. 

I hence infer, that spiral vessels do not exist in ferns, and that 
the ducts when torn spirally have been mistaken for them. 

In connection with the above observations, I examined the 
youngs stem of Equisetum sylvaticum, in which I distinctly and 
repeatedly found small vessels which could be uncoiled spirally, 
and which presented no appearance of the bars seen in ferns, but 
which certainly appeared to be true spiral vessels. I did not de- 
tect them, however, in E. hyem^le, or in E. palustre. 

I have not yet examined the Lycopodiaceae in a young state. 
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II. Notice of a Monstrous Flower of Orchis spectabilis. 

Although no doubt is at present felt witk regard to the normal 
structure of the Orchideae, yet the instances in which this struc- 
ture is reverted to in monstrous flowers^ are interesting and wor- 
thy, I think, of being recorded. An instance of this kind in 
Orchis latifolia, is described by M. Achille Richard, in the " Me- 
moires de la Soc. d'Hist. Nat.,'' of Paris, in which the flowers 
were perfectly triandrous, with no trace of irregularity in any 
part of the flora] envelopes. 

I myself found a fine example in the case of a monstrous 
flower of our beautiful Orchis spectabilis. The plant on which 
it occurred was a very luxuriant one from the Crow's Nest, West 
Point, supporting six or seven flowers, of which all but one had 
the ordinary structure. That one, however, had three stamens 
perfectly formed, and each presenting preciseh/ the same appear- 
ance as the one usually developed, -^l the other parts of the 
flower were perfectly regular, and the ovarium had the three or- 
dinary placentaB. For a sketch of this flower see Fig. 6, Plate I. 

EXPLANATION OP PLATE I. 

Fig. 1. Conical terminations of ducts iiL femq. The ducts terminate at each end 
in such cone9. 

Fig. 2. Cylindrical portion of a duct, showing the hars gradually dimini^ng to 
{>oint». 

Fig. 3. Prismatic portion of a duct. This form is probahly. caused hj the pres- 
sure of surrounding parts. , y 

Fig. 4. A duct of ferns torn in a spiral direction between the bars and uncoiled. 
In this state, ducts have probably been mistaken for spiral vessels. 

Fig. 5. Two portiona <^ the bundle of fibres in ferns, broken i4>art and gently 
separated, showing several torn ducts spirally twisted, still connecting the parts. 

Fig. 6. A monstrous flower of Orchis spectabilis^ showing a return to the normal 
structure of OrchidesB, having three perfect anthers, and the rest of the flower in 
the ordinary state, a, a, a, three anthers not differing in any respect flrom the one 
uaoally developed, and having a very dilated stigma in front of them, d, fr, d, Se- 
pals. Of Of df Petals and lip. jt. Spur. /, Ovarium. 
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Art. IX. — On Fossil Infusoria^ discovered in Peat-earih, at 
West Pointy N.Y., with some notices of American species of 
DiatonuB ; by J. W. Bailey^ Prof. Chem., Mineral and Geol. 
at the U. S. Mil. Acad., West Point. 

Through the kindness of my distingnished friend Dr. Tbrrey, 
I received some months since a portion of the fossil Infusoria, of 
the tribe Bacillariae, recently discovered by Ehrenberg, constitu- 
ting whole strata in Germany, &c. The specimen I received, 
came originally from Ehrenberg himself, and was brought to this 
country by Prof. Daubeny of Oxford. 

Having by means of this specimen become acquainted with 
the form. of these singular creatures, I was led to search for the 
living species of this family in various situations in this vicinity. 
I soon found that they were exceedingly abundant, occurring not 
only in small streams and stagnant pools, but also nestling in 
the wet moss on moist rocks. 

The situation, however, in which I found them to be most 
abundant was in the bunches of Conferva, Zygnema, and Bar 
trachospermum which constitute the green slimy matter known ' 
vulgarly by the name of Frog^spittle, so abundant in bogs and 
slow running brooks. They were accompanied by great mim- 
bers of the Diatoms, particularly Diatomxi flocculosum and 
Fragillaria pectvnalis. By burning off the vegetajble matter 
from a bunch of the Confervas and examining the ashes with a 
good microscope, I found them chiefly composed of the sihceous 
shells of various loricated Infusoria, and what was to me before 
tmknown, I found that the ZJtafom^c were also unchanged by 
fire or acids, and consequently like the Bacillariee composed of 
silica.* 

The imperishable nature of the Bacillariee and Diatomie, led 
me to suppose that large numbers must be buried in the mud at 
the bottoms of the bogs, streams, &c., where the living specimens 
occur. But I was not prepared for the discovery which I shortly 
made of a deposit eight or ten inches thick and probably several 

* Since making this pbservation I find that the same discovery had been pre- 
viously made by De Br^bisson ', see extract from Meyen's Report i^iven at the end of 
this article. 
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hundred squuare yards in extent ^ which is wholly made %tp of the 
siliceous shells of the BctdllaruB, S^ in a fossil state. 

This deposit is about a foot below the surface of a small peat- 
bog, immediately at the foot of the southern escarpment of the 
hill on which the. celebrated Fort Putnam stands. In draining 
this bog, a large ditch was dug, and among the matter thrown 
out, my attention was^ attracted by a very light, white ot clay 
colored substance, which when examined closely in the sun-shine, 
showed minute glimmering linear particles. On submitting it 
to observation, by means of a good microscope, I found it to be 
almost entirely composed of fossil Infusoria, with occasionally a 
few fragments of a Diatoma or Fragillaria. 

I have since examined many specimens, t^ken from different 
and distant parts of the same bog, and have invariably found 
the same siliceous bodies, and in the same abundance. 

There can be no dbubt that in this place there are several tons 
of the shells of beings so minute as to be barely visible as brilliant 
specks, when carefully observed in a strong, light by the naked 
eye. Hundreds of years must have elapsed before such an accu- 
mulation couldhave been made. 

The forms most abundant in this peat-earth are represented on 
Plate ^. Fig. 1, represents one of the Bacillarise, which is appar- 
ently ide^ntical with fossil specimens from Ehrenberg. Fig. 2, 
represents a boat-shaped shell, which like the preceding is marked 
with parallel lines of almost inconceivable fineness. Fig. 3, shows 
a smooth siliceous body whose nature is to lue unknown. Fig, 
4> is a rough siliceous body of whose nature I am also ignomnt. 
With these occur great quantities of exceedingly small rings, 
discs, and spheres, see Fig. 11, Plate 2. , , 

All these forms together compose a white or clay colored mass, 
which when dry feels very light, does not effervesce or dissolve 
in acids, and is not fused by the. blow-pipe^ I have, no doubt 
that this substance will be foimd abundantly in many peat-bogs, 
and I hope in the next number of this Journal td see the announce^ 
ment of its discovery in many localities.* From its white color, 

* Since writing the above, I received. firom my Bcieoctific friend, O. Maeon, Esq., 
President of the Providence Franklin Society, a letter from which I take the liberty 
to ezlaract the foUowin^p. He says, '* yodr jmcroscjopic examinations of the white sub- 
stance occasionally found at the bottom of peat-bogs have afforded a satisfactory and 
yery curious solution of a phenomenon which has often occupied my mind. I could 
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it may in some cases have been confounded with marl, front 
which its action with acids would distinguish it. To examine for 
the Infusoria, diffuse a small portion in a drop of water, and exam- 
ine with a microscope of high power. The very convenient 
Raspail Microscope is well suited for Uie purpose, but to see the 
fine lines on these shells most distinctly, a small glass sphere made 
accoi-ding to the method of Torre of Naples, should be used with 
the Raspail fixtures.* 

As I have not had the good fortune to obtain Ehrenberg's 
papers on Recent and Fossil Infusoria, I am unable to give the 
names'of the species occuring at West Point. I have, however, 
made sketches of the principal forms occuring in the peat-earthy 
which I hope will serve to make these singular beings more gen- 
erally known and perhaps also enable those who have Ehrenberg's 
papers, to identify our species. All the Infusoria figured on 
Plate 2, occur abundantly in company with the Closteria, and 
several other forms, in a living state, in the waters near the deposit 
of fossils. Pig. 6, represents the species which appears fnost 
abundant as a recent species, and least abundant as eifQssil. ^ 

As the species of Algae known as the Diatomae, have also a si- 
liceous shell and occur abundantly in our ditches, &c. in a recent 
state, and occasionally in the peat-earth in a fossil state, and as 
this obscure but beautiful tribe appears to have been whoUy neg-* 

not even conjecture the origin of this sedimentary accumulation, which generally 
occurs under circumstances which afford no clew to its source. • • • I have 
ibrgotten all the localities whence the specimens were obtained, which were put 
into my hand by various individuals som^ years since, some of whom supposed it t<^ 
be magnesia and others porcelain earth." 

• I make these spheres by drawing into a thread a portion of green glass (flint glass 
will not answer, as the lead reduces,) and then snapping off a portion, about half a 
line or a line in length, I lay it upon a fragment of charcoal and very carefully 
direct upon it the. flame of a blow-pipe, observing to cease to blow the moment 
that the bit of glass has assumed the spherical form, (otherwise ashes adhere, and 
the glass becomes full of flaws.) The spheres are then easily set in lead, thua: 
Make a conical depression in a piece of sheet lead and perforate the apex of the 
cone with a hole somewhat less in diameter than the glass to be set. The glass 
is then to be forced into the hole so as to project through slightly. I have fre- 
quently made, and set in five minutes^ spheres in this manner, which would 
magnify from one hundred, to four or five hundred times the diameter of the object. 
Such glasses are much superior to any usually kept for sale in this country. I pre- 
sume that these glasses would have been more used, had they been tried with the 
proper arrangements for light. With the beautifiil fixtures of the Raspail Micro- 
scc^e they leave little to be wished for, either with regard to power or the dia^ 



tinctness of vision. 
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lected by Ameriean botanists, (but one species, D. floccTiIosunii 
being credited to our Flora,) I hare made sketches of several spe- 
cies, which occur abundantly about West toint. 

I have fotrnd abundantly in this vicinity, Diatomaflocculosumy 
Pig. 12, Plate 2, another species, D. tenue, having the articu- 
lations six to eight times as long as the diameter, Pig. 13, Plate 2, 
Diatoma crystallinwm 7 Pig. 14, Plate 2, Fragillaria pectinaliSy 
Fig. 15, Plate 2, and Meridion vemaje ? of Agardh, Fig. 16, 
Plate 2. My specimens of the latter, found in Washington's valley, 
agree precisdy with specimens sent to Dr. Torrey, by Dr. Binders, 
and marked M, vemade, Agardh, but Agardh's description, does 
aot suit them well. Perhaps this may. be the M, circulare of 
Agaxdh. 

I have also found, adhering to specimens of AlgaB,- collected 
near Providence, by my friend D. C. Gushing, a great quantity 
of Meloseira mim/muloides^ Agardh. This is another species of 
the tribe Diatomse. It appears then, that this tribe is quite abun- 
dant in this country, and a monograph of the species occiuring in 
the United States, is much to be desired. 

In connection with the above, the following extracts from 
Meyen's Report of the Progress of Tegetable Physiology,* during 
the year 1836^ will prove interesting. I met with it several weeks 
after I made the observations above noticed. 

/'Mohl confesses, that after many years' observation he still remains 
quite in donbt as to the place which the .Bacillaria should occupy ; that 
however their increasing by, separation, does not justify ua in classing 
them as animals. 

. " I may also mention that Link, linger and Morren, have of late re- 
marked, that these doubtful creatures which are known under the name 
of BadUaria, ought to be arranged with vegetables ; according to Uiis, 
there would remain no other botanist, with the exception of Corda, that 
had paid any considerable attention to vegetable anatomy, who did not 
consider the BttciUaria to be plants. 

" From this we may judge of the contradictions on this subject which 
are found in the reports edited by Wiegmann and myself, on the progress 
of zoology and physiological botany for Jthe year 1835,t — as these, crea- 

' ' ' ; ' ■ ^ " - ■■'■■ ■ ' k ■ 

* Wiegmann's Arckivfar Naturgegchicktej 1837, Part iii. Translated in Lond. 
and Ed. Phil. Mag,, Oct. 1837, page 381. 
'f Wiegmann's ArcMv. 
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tures are at times mentioned as plants, at times as animals, and indeed 
under quite difSerent denominations.* 

" Morren, in the highly important memoir on the. Chsteria^f has very 
fuUy treated the question, whether they should be arranged with animals 
or vegetables ; he succeeded by employing very high magnifying powers, 
in showing that those red and very mpvable little points discovered by 
Ehrenberg at the ends of these beings, were nothing else than minute 
vesicles which afterwards change into new individuals. It was these 
movable, and as it were, oscillating points, which were considered as or^ 
gans of motion, and appeared to justify the placing of the Closterim 
among animals, which, however, at present, after Morren's discovery, falls 
to the ground. Besides the occurrence of these self-moving propagula in 
the interior of the dostericB, Morren has observed a formation of fruit by 
conjugation, quite similar to the mode of formation of the fruit in the 
Cor^iigatte,X and besides this there also takes place an increase of the 
ChstericB by separation. ■ , , 

" The siliceous envelop which surrounds the Closteria, as well as all 
other Bacillaria, is regarded by Morren as a formation analogous tg the so 
called cuticula of plants, a fact which is capable of confirmation only in 
certain relations; for in the perfect plants this fine plate of silica lies in 
the substance of the ctUicula^ and is only separated from this by the de- 
struction of the organic pa^ts. Besides this siliceous envelop, Morren 
supposes the existence of two other distinct membranes, which form the 
cuticles of the ChsteritB, and inclose the green substance ; he however 
remarks, that they only become evident upon the metamorphosis of the 
plant. I consider the inner pellicle to be the analogue of the inner en- 
velop which is found in the members of Confervafi when their spores are 
ripened, or they begin to increase in any other manner, as for instance, 
by excrescence and separation. Morren thinks it possible to explain the 
motion of the Chsterits by the action of opposite electricities. The au- 
thor also gives a very complete description, accompanied by drawings, of 
the very mapifold forms which the Closteria exhibit at different periods ; 
and by this he shows, how at least six of the new species of the genus 
Closterium^ described by Ehrenberg, belong to one arid the same species. 

"De Br6bisson§ also made observations on the enigmatical Diatomte, 
in order to decide the question, whether they should be classed with ani- 

* J am sorry to says tbat these contradictions must also occur in this year's report, 
as I do not think Ehrenberg's view as to the animal nature of the BacilktruB weak- 
ened hy the reasons here stated. — Wiegmann. . , 

f Sur les ChfiUrieSf Arm, des Scienc. JVat.y Vol. I, p. 274. 

t The same observation had been made by Corda. — Also by EJirenberg'in 
1834. — Wiegmann, 

§ Observations sur les Diatom^es. L'Institut de 1836, p. 378. Ann. des Scienc. 
Nat, 18*36, II, p. 248. 
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mals or vegetables^ On burning a great number of FVagiUaria pecti- 
naKs, an animal smell was noticed. Such a smell would^ how'ever, be a 
very indefinite character^ fcNr various other AlgsB produce a similar odor 
on their being burnt to a coal. After the burning of ihe^agiUaria peo 
tinaliSf and various other beings of the same kind, Brebisson found sili-r 
•ceous envelops surrounding then^ in a very perfect state, and precisely 
similar to those exhibited by the fossil Diatoma, discovered by C. Fis- 
cher ih the peat-bog near Franzensbad, and which led to those beautiful 
observations that Ehrenberg made known on this subject m the course of 
last year.* ' 

'' The results of those latter observations belong properly to geognosy ; 
but we niust ^dd ihis one remark, that under the fossil Infusoria hitherto 
discovered y only those beings are to be understood, which botanists, as has 
been previously shown, receive as plants. The occurrence in a fossil 
slate of these minute microscopical plants^ is caused by the hard siliceous 
envelop, which resists all destroying influences. Kiitziiig's discovery, that 
the envelop of the Bacillarim consists of silica, which was mentioned in 
our first year's report, has, by this circumstance, been rendered more im- 
portant. If we observe the same minute plants in the living state, it often 
happens, that amongst them some dead ones occur^ which exhibit that 
perfectly transparent and colorless siliceous envelop ; it is therefore proved, 
that a great mass of such siliceous envelops might also be produced by 
the ^composition of the plants, or in the moist way, and also that the 
mountain masses, which cojisist more or less of such siliceous envelops, 
flight not always be regarded as being produced bj the action of heat at 
the bottom of the sea.f Brebisson. tries to bring the Dintomm into two 
divisions, viz. the proper DiatonuB, which exhibit a siliceous envelop, 
and the Desmidice, which are without a siliceous coating, and entirely 
reducible to carbon. In the more perfect plants, the epidermis of which 
is penetrated by a siliceous envelop, it would at least be improper to 
make such divisions; in this case, however, they may be of some use. 
- " In a recent memoir, Mohl has again declared hiihself against the ani- 
mal nature of the BaciUari<B. * I admit,' says he, * that the doubt which 
was raised respecting their vegetable nature is not yet removed ; their 
animal nature. However, has been as little proved, and .we find evident 
transitions from them to vegetaUes/?'— Lond. and Ed. PbiL Mag,, Oct, 
183^, p. 385— 390. 

* Vide ott'Fossil Infusoria, Wi^mann's Archiv,.1836, p. 333.. A translation of 
Ebrenberg's two papers on this subject ia given entire and with engravings in the 
Scientific Memoirs, Vol. I, p. 400. — W. F. I have not had an opportunity to see 
either of these works. — J. W. B. , . 

t Ehrenberg's opinion is, that these masses owe their origiti to the aotio&of yoU 
cani^; heat on the bottom of thd sea. Vide Scieatific Memoirs, Vol. I, p. 400. ' 
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Wittt regard to the question concerning the animal or vege- 
table nature of the BadllaricBy I can add nothing new to the 
testimony of those who support their animal nature. I hare often 
witnessed the motions of several species of Bacillariae, and would 
no more tliiuk of referring theip to the action of electricity, than 
I would the more active, but apparently not more voluntary 
movements of Vibrio, or Rotatoria. 1 have seen them advance^ 
and. recede, vibrate to the right and left, push against obstacles, 
and in case they could not pass them, retreat and go round them. 
It must be a very curious electric surrangement^ that can produce 
such actions as these. > 

Note.— ^I have taketi considerable pains to distribute specimens 
oif the Fossil Infusoria, &c., above referred to, but those who have 
not received specimens, and are interested in these matters, may 
obtain them from Prof. Silliman, to whom I have sent a large 
supply, from Dr. J. R. Chilton, New York, from O. Mason, Esq., 
Providence, R. I., and from myself at West Point, N. Y. 

EXPLANATION OP PLATE II. 

/ " - * ; 

Fig. 1. One of the fossil InfUsQjia found at West Point, whicj^ appears identical 
with specimens from Ehrenberg. 

Fig. 2. Another species, which is also very abundant in the peat-earth. — N. B. 
The fine parallel transverse lines are marks upon the ^ell, which are easily se^ 
with a high magnifying powen The figures represent these objects as magnified 
abont three hundred and fifty times in length. * • . . . 

Fig. 3. A smooth round siliceous body, apparently solid and witliout any markii. 
Very abundant in the peat-earth. 

Fig. 4. A round solid siliceous body, having numetous asperities. Less abundant 
than the preceding. 

Fig. 5. Siliceous sheliof a common species of Infusoria. 

Figs« 7, 8, and 9. Siliceous shells of small Inflisoria^ The motiotis of the living 
species of Figs. 7 and 8, are more active than those of any of this tribe that I bi^ve 
witnessed. The motions of the species represented by Fig. 5, are also very evident. 

Fig. 10. A portion of peat-earth diffused in a drop of water, and xnoderately 
magnified (about fifty times.J This shows imperfectly, the immense number, and 
variety of fbrms, which exist Ui the peat-earth. 

Fig. 13. Diatomafloceulptum. Very common in brooks, &c., among Confervn. 

Fig. 12 a. an articulation of the same more highly magnified. 

Fig. 13. Diatoma tenuef Tound with ihe preceding species. 

Fig. 13 a. An articulation of the same more highly magnified. 

Fig. 14. Diatoma crygtaUihumf Straight, smooth, siliceous tubes, occurring in 
great quantities in small streams, near West Point, closely resembling foreign speci* 
mens of D. crystallinum. 

Fig. 15. FragiUaria pecHnelis. a, h, specimens, dififering in the width of the 
articulationB. c, articulations highly magnified. 

Fig. 16. Meridion vemaU f item Washington's volley, near West Point, a, tr* 
ticulations highly magnified. 
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Aicr. X. — Description of some Experiments made with the Voltaic 
Battery; by Am>BSw Cbossi:, Esq. of Broomjield, near Taun* 
ton, for the purpose of producing Crystals; in the process of 
which Experiments certain Insects constantly appeared. Co/mr 
nmnicated in a letter dated Dec, 27, 1837, addressed to the Seo-^ 
retdry of the London Electrical Society. Read Jan. 20, 1838. 

From the Transactions of the Electrical Society of London. 

My dear Sir — ^I trufet that the gentlemen who compose the 
" Electrical Society" will not imagine that because I have so long 
delayed answering, their request, to furnish the Society through 
you, as its organ, with a full account of my electrical expeHments, 
in which a certain insect made its imexpected appearance, that 
s«/ch delay has been occasioned by any desire of withholding 
what I have to state, from the Society iii particular, or the public 
at large. I am delighted to find that at last, late, though not the 
less called for, a body of scientific gentlemen have lyiked them- 
selves together for the sakte of (exploring and making public those 
mysteries, which hitherto, under a^variety of names, ai^d ascribed 
to all Tcauses butlhe true one, have eluded the grasp of men of 
research, and served to perplex, perhaps, rather than to aSofd suf* 
ficient data to theorize 4ipdn, It is true that much has been done 
in the course of a few.years, and that whfch has been d<me only 
affords the strongest resreon for believing that vastly more remains 
to be done. It would be presumptuous in me to fenmnerate th^ 
services, of a Davy, a Faraday; arid many other great men at home, 
or -a Volta and an Ampere, with a host of others abroad. These 
distinguished men have laid the foundations, on which their suc- 
cessors ought to endeavor to erect a building worthy of the scale 
in which it ha» been commenced. Electricity is no longer the 
paltry confined science which.it was once fancied to be, making 
its appearaiice only from the friction of glass or wax, einployed ia 
childish purposes, serving as a trick for the school-boy; or a nos- 
trum' for the quack. But it is, even now, though in its infancy, 
proved to be most intimately connected with all operations in 
chemistry, with magnetism, with light and caloric ; apparently a 
px^perty belonging to all matter, perhaps ranging through all space, 
from sun to sun, from planet to planet, and not imiMrob?ibly the 
secondary cause of every change in the animal, mineral, vegetable, 
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and gaseous systems. It is to determine whether this be or not 
the case, as far as humaa faculties can determine, to ascertain 
what rank in the tree of science electricity is to hold; to en- 
deavor to find out to what useful purposes it might be applied, 
that I conceive is the object of your Society, and I shall at all 
times be ready and willing, as a member, ta contribute my quota 
of information to its support, knowing well, that however little it 
might .be, it will be sis kindly received as it is humbly oflFered. 
It is most unpleasing to my feelings to glailice at myself as an in- 
dividual, but. I h^ve met with so much virulence and abuse, so 
much calumny and misreja-esentation, in consequence of the ex- 
periments which I am about to detail, and which it. seems in this 
nineteenth century a crime to have made, that I must state, not 
fer the sake of myself (for I utterly scorn all such misrepresent^- 
titfos,) but for the sake of truth and the science whieh X fallow, 
that I am neither an "Atheist," nor, a "Materialist," nor a "self 
imagined creator," but a humble and lowly reverencer of that 
Great Being, whose laws my aecuseps ^eem wholly to Have lost 
sight, of. More than this,^ it is my conviction, that science is only 
Valuable as a mean to a greater end. I can ^assure you, sir, that j[ 
attach no particular value to any experiment that I have made, 
and that my feelings and habits are much mc^e of a retiring than 
aaobtrudingcharacter; and I care not if what I have done be 
entirely overthrown, if truth be^elicited. The following is a {daia 
and correct account of the experiments alluded to. . ' 

In the course of my endeayors ta form artificial minerals by a 
long continued electric action on fluids holding in solution such 
substances as were necessaiy to niy purpose, I had recourse to 
eveiy [variety of contrivance which I could think of, so that, oa 
the one hand,'! might be enabled ta^keep up a never-failing elec- 
trical current of greater of less intensity or quwitity, or both, as . 
the case seemed to require ; and on the other hand, that the solu- 
tions made use of diould be exposed Xa the electric action in the 
manner best calculated to effect the object in view. Amongst 
otjier contrivances^ I constructed a wooden frame, of aboiit two 
feet in height, consisting erf four legs proceeding from a shelf at 
the bottom, supporting another at the top^ and containing a third 
in the middle.- Each of these shelves was about seven inches 
square. The upper one was pierced with an aperture, . in which 
was fixed a funnel df Wedgwood ware, within which rested a 
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qu5U"t ba^in on a circular piece of mahogany placed within the 
funnel. When^his basin was filled with a fluid, a strip of flannel 
wetted with the same, was suspended over the edge of the basia 
and inside the funnel which, acting as a syphon, conveyed the 
fluid out of the basin, through the funnel, in successive drops. 
The middle shelf of the frame was likewise pierced with aQ aper- 
ture, in which was fixed a smaller funnel of glass; which sup- 
ported a piece of somewhat poroua red oxide of iron from Vejsuvi- 
us, immediately under the dropping of the upper funnel. The 
stone was kept constantly electrified by means of two platiiia 
wires on either side of it, connected with the poles 6f st Voltaic 
battery of nineteen pairs of five-inch zinc and cpi^)er single plates, 
ill two porcelain troughs, the cells of which, were filled at first 
with water and ^^soi hydrochloric acid^ but afterwards with wa- 
ter alone. I may here state, that in all niy subsequent experi- 
ments relative to these insects, I filled the cells of the batteries 
employed with nothing but common water. The lower shelf 
merely supported a wide-mouthed bottle, to receive the drops as 
they fell from the second funnel. When the basin was nearly 
emptied, the fluid was poured back again from the bottle below 
into the basin above, without disturbing the position of the stone. 
It was by mere chance that I selected this volcanic substance, 
choosing it from its partial porosity; nor do I believe that it had 
the slightest efiect in the production of the insects to be described. 
The fluid with wMch I filled the basin was made as follows. 

I reduced a piece of black flint to powder, having first exposed 
it to a red heat and quenched it in water to make it friable. Of 
this powder I took two oimces, and mixed them intensely with 
six ounces of carbonate of potassa, exposed them to a strong heat 
for fifteen minutes in a black lead crucible in an sdr furnace, and 
then poured the fused compound on an iron plate, reduced it to 
powder while still warm,, poured boiling water on it; and kept it 
boiling for some minutes in a sand bath. The greater part of the 
soluble glass thus fused, wag taken up by the water, together 
with a portion of alumina frpm the crucible. I should have uged 
one of silver, but had none siiflSciehtly large. To a portion' of 
the silicate of potassa thus fused^ I added some boiling water to 
dilute it, and then slowly added hydrochloric acid to supersatu- 
ration. A strange remark was made on thi^ part of the experi- 
ment, &t the meeting of the Britii^h Association at Liverpool, it 
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being th^i gravely stated, that it was impossible io add an acid 
to a silicate of pbtassa without precipitating the silica! This, of 
course, must be the case, unless the solution be diluted With wa- 
ter. My object in subjecting this fluid to a long-continued elec- 
tric action, through the intervention of a porous stone, was to 
form, if possible, crystals of siUca at one of the poles of the bat- 
tery, but I failed in accomplishing this by those means. On the 
^ fourteenth* day from the commencement of the experiment, I 
observed, through a lens, a few small whitish excrescences or 
nipples projecting from about the middle of the electrified stone^ 
and nearly under the dropping of the flqid above; Chi the 
eighteenth* day, these projections enlarged, and seven or eight 
£laments, each of them longer than the excrescence from which 
it grew, made their appearance on each of the nipples. On the 
twenty second* day, these sq)pearances were moro elevated and 
distinct, and on the twenty sixth* day, each figure a^med the 
form of a perfect insect, standing erect oh a few bristles which 
formed its tail. Till this period I had no notion that these ap- 
pearances, were any other than an incipient mineral formation; 
but it was not until the twenty eighth day, when I plainly per- 
ceived these litde creatures move their legs, that I felt any sur- 
prise, and I niust own that when this took place, I was not a little 
astonished. I endeavored to detach, with the point of a needle^ 
one or two pf them frona its position on the stone, but they im- 
mediately died, and I was obliged to wait patiently for a few days 
longer, when they separated, themselves from the stone, and 
moved about at pleasure, although they had been for some time 
after their birth apparently averse to motion. In the ^urse of a 
few weeks, about a hundred of them made their appearance On 
the stone. I observed that at first each of them fixed itself for 
a considerable time in.one«pot, appearing, as far as I could judge, 
to feed by suction ; but when a ray of light from the sun wjas 
directed upon it, it seemed disturbed, and removed itself to the 
shaded part of the stone. Out of about a hundred insects, not 
above five or six were born on the south side of the stone. - 1 
examined some of them with the microscope, and observed that 
the SQialler ones appeared to have only six legs, but the larger 
ones eight. It would be superfluous to attempt a description of 

• Denoted by ihe £g». 14, 18, 23, «uJ 26. 
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these little Qiites, whea so excellent a one has been transmitted 
from Paris. It seems that they are of the genus Acarus, but of 
a species not hitherto observed. I have had three separate forma- 
tions of similar insects at different times, from fresh portions of 
the same fluid, with the same apparatus. As I considered the 
result of this experiment rather extraordinary, I made some of 
my friends acquainted with it, amongst whom were some highly 
scientific gentlemen, and they plainly perceived the insect in va* 
rious states. I likewise transmitted some of them to one of our 
most distinguished physiologists in London, ^d the opinion of 
this gentleman, as well as of other eminent persons to whom he 
showed them, coincided with that of the j^entlemenof the Acade- 
mie des Sciences, as to their, genus and species. . / have never 
ventured an opinion as to the oame of their birth, and for a very 
good reason — ^I was unjible to form one. The most simple solu* 
tion c^ the problem which occurred to me, was, that they arose 
from ova deposited by insects floating in the atmosphere, and^that 
they Bright possibly be hatched by the electric action. Still, I 
coifld not imagine that an ovum could shoot out filaments, and 
that those filaments would become bristles ; and moreover, I 
could not detect, on the closest examination, any remains of a 
shell. Again, we have no right to assume that electric action is 
necessary to vitality, until such fact shall have been most dis- 
tinctly proved. I pext imagined, as others have done, that they 
might have originated from the water, and consequently mpde a 
close examination of several hundred vessels, filled with the same 
water as that which, held in solution the silicate of potassa^ in 
the S£uiie,room, which vessels constituted the cells of a large Vol- 
taic battery, used without acid. In none of these vessels could 
I perceive the trace of an insect of th?it description. I likewise 
closely exEunined the crevices and most dusty parts of the room 
with no better success. In the course of 9ome months, indeed, 
these insects so increased, that when they were strong enough to 
leave their moistened birth-place, they issued out in different di- 
rections, I suppose, in quest of food ; but they generally huddled 
together under a cardor piece of paper in their rieighborhood, as 
if to avoid light and disturbance. In the course of my experi- 
ments upon other matters, I filled a glass basin with a concentra- 
ted solution of silicate of potassa without acid, in the middle of 
which I placed a piece of brick, used in this neighborhood (ot 
Vol. XXXV.— No. 1. 17 
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doaiestic purposes, and consisting mostly of silica. Two wires 
of platina connected either end of the brick with the poles of a 
Voltaic battery of sixty three pairs of plates, each about two 
inches square. After many months' action, siUca in a gelatinous 
stater formed in some quantity round the bottom of the brick, and 
as the solution evaporated, I replaced it by fresh additions, so 
that the outside of the glass basin, being constantly wet by re- 
peated overflowings, was, of course, constantly electrified. On 
this outside, as well as on the edge of the fluid >vithin, I one day 
perceived the well known whitish excrescence, with its project* 
ing filaments. In the course of time, they increased in number, 
and as they successively burst into life, the whole table on which 
the apparatus stood, at last was covered with simitar insects^ 
which hid themselves wherever they could find a shelter. Some 
of them were of difierent sizes, there being a considerable difler- 
ence in this respect between the larger and the smaller ; and they 
were plainly perceptible to the naked eye, as they nimbly crawled 
from one spot to another. I closely examined the table with a. 
lens, but- could perceive no such excrescence as that which marks 
their incipient state, on any part of it. While these efliects were 
taking place in my electrical room, similar formations were 
making their appearance in another room, distant from the for- 
uaer. I had here placed on a table three Voltaic batteries, uncon- 
nected with each other. The first consisted of twenty pairs of 
two inch plates, between the poles of which I jriaced a glass cyl- 
inder, filled with a concentrated solution of silicate of potassa^ 
in which was suspended a piece of clay < slate by two platina 
wires connected with either pole of the battery. A piece of pa- 
per was placed on the top of the tyhnder, to keep out the dust. 
After many months' action, gelatinous silica in various forms was 
electrically attracted to the slate, which it coated in rather a sin* 
gular manner, unnecessary here to describe. In the coarse of 
time, I observed similar insects, in their incipient state, forming 
around the edge of the fluid within the jar, which, when perfect, 
crawled about the inner surface of the paper with great activity. 
The second battery consisted of twenty pairs of cylinders, each 
equal to a four inch plate^ Between the poles of this, I interposed 
a series of seven glass cylinders, filled with the following concen- 
trated solutions : — 1. Nitrate of copper : 2. Sub-carbonate of po- 
t^ssa: 3. Sulphate of copper: 4. Green sulphate pf iron: 5. 
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Sulphate of zinc : 6. Water acidified with a minute portion of 
hydrochloric acid : 7. Water poured on powdered metallic arse- 
nic, resting on a copper cup, connected with the positive pole of 
the battery. All these cylinders were electrically united to- 
gether by arcs of sheet copper, so that the same electric current 
passed through the whole of them. 

After many months' action^ and consequent formation of certain 
cxystalline matters, which it is not my object here to notice, I ob- 
served similar excrescences with those before described at the 
edge of the fluid in everyone of the cyHnd^rs, excepting the 
two which contained the carbonate of potassa, and the metallic 
arsenic ; and in due time- a host of insects made their appearance. 
It was curious to observe the crystallized nitrate and sulphate of 
copper, which formed by slow evaporation at the edge of the re- 
spective solutions, dotted here and there with these hairy excres- 
cences. At the foot of each of the cylinders, I had placed a paper 
ticket upon the table, and on lifting them up, I found a little 
colony of insects under ^ach, but no appearance whatever of their 
having been bom under their resjfective papers, or on any part of 
the table. The third battery consisted of twenty pairs of cylin- 
ders, each equal to a three inch plate. Between the poles of this 
I interposed likewise a series of six glass cylinders,v filled with 
various solutions, in only t)ne of which I obtained the insect. 
This contained a concentrated solution of silicate of potassa. 
A bent iron wire, one fifth of an in(sh in diameter, in the fc»rm of 
an inverted «3rphon, was plunged some inches into this solution, 
and connected it with the positive pole, whilst a small coil of fine 
silver wire joined it with the negative. 

After some months' electrical action, gelatinous silica' enveloped 
both wires, but in much greater quantity at the positive pole ; and 
in about eight months froni the commencement of the experiment, 
on examining these two wires very minutely, by means of a lens, 
having removed them from the solution for that purpose,. I plainly 
perceived one of these incipient insects upon the gelatinouis silica 
on the silver wire, and about half an inch below the surface of the 
fluid, when replacedin its original position. In the course of time, 
more insects made their appearance, till, at last, I counted at once 
three on the negative and twelve on the positive wire. Some of 
them were formed on the naked part x)f the wires, that is, on that 
part which was partially bare of gelatinous silica : but they were 
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moi^y imbedded more or less in the silica, with eight or ten fila- 
ments projecting firom each beyond the siUca. It was perfectly 
impossible to mistake them, after having made one's self master of 
their different appe£urances ; and an occasional motion in the fila- 
ments of those that had been the longest formed was very percept- 
ible, and observed by many of my visitors, without my having 
previously noticed the fact to them. Most of these productions 
took place from half to three quarters of an inch under the surface 
of the fluid, which, as it evaporated very tdbwly, I kept to the 
same level by. adding fresh portiona As some of these insects 
were formed on the inverted part of the syphon-shaped wire, I 
cannot imagine how they contrived to arrive at the surface, and 
to extricate themselves from the fluid : yet this they did repeat* 
edly ; their old places^ were vacated, and others were bom |n new 
ones. Whether they were in an imperfect state (^cept just at 
the commencement of their formation), or in a perfect one^ they 
had all the distinguishing characteristic of bristles projecting from 
their bodies, which occasioned the French savans to remark that 
they re;sembled a microscopic porcupine. I must not omit to state^ 
that the room in which these three batteries were acting was kept 
almost constantly darkened. It was not my intention to make 
known these observations imtil I myself should be better informed 
about the matter. Chance led to the publiciition of an erroneous 
accout^t of them, which I was under the necessity of explaining. 
It is so difficult to arrive at the truth, that mankind would do bet* 
ter to lend their assistance to explore what may be worth investi* 
gating, than to endeavor to crush in its bud that which might 
otherwise expand into a flower. In giving this account, I have 
merely stated those circumstances regarding the appearance of 
insects, which I have noticed during my investigations into the 
formation oif mineral matters ; I have never studied physiology, 
snd am not aware under what ciii&umstances the birth of this class 
of insects is usually developed. In my first experiment I had 
made use of flannel, wood, and a volcanic stone ; in the last, none 
of these mtbstances were present. I never, for a moment, enter- 
tained the idea that the electric fluid had animated the organie 
remains of insects, or fossil eggs, previously existing in the stone 
ot the silica ; and have formed no visionary theory which I would 
travel out of my way to support.. I have since repeated these 
latter a:xperiments in a third room, in which there are now two 
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batteries at work. One consisting of eleven pairs of cylinders, 
made of four inch plates, between the poles of which is placed a 
glass cylinder, filled with silicate of potassa, in which is suspended 
a piece of slate between two wires of platina, as before; and cov* 
ered loosely with paper. Here, again, is another crop of insects 
formed. The other battery consists of twenty pairs of cylinders, 
the electric cunrent of which is passed through six different sola* 
tioas in glass cylinders, in three of which only is the insect form* 
ed, viz. '1st, in nitrate of copper ; 2d, in sulphate of copper, in 
each of which the insect is only jsoduced at the edge of the fluid, 
as far as I can make out ; and 3d, by the old apparatus of coiled 
silver and iron wire in siUcate of piotassa, as before. There are 
now forming on the bottom of this positively electrified wire sim- 
ilar insects, at the distance of fully two inches below the surface 
of the fluid On examining these, I have lately noticed a peculiar 
quality they possess whilst in an incipient state. After being kepi 
some minutes out of the solution, they contract their filaments, so 
as, in some cases, wholly, and in others partially, to disappear. 
I at 'first thought they were destroyed ; but, on examining the 
sstme spots, on the next day, they were as perceptible as before. 
In this respect, they seem not unlike the zoophytes, which adhere 
to the rocks on the sea-shore,, and which contract on the apph>ach 
of a finger. I may likewise remark, that I have not^ been able 
to detect their eyes, even when viewed under a powerful micro* 
scope, although I once fancied I perceived them. The extreme 
heat of summer andcold of winter do not appear favorable to their 
production, which succeeds best, I think, in s^Hing and autumn. 
As in the above account I have occasionally made use of the word 
^'formation," I beg that it might be understood that I do not mean 
dteaiiony or any thing approaching to it. I am not aware that I 
have any thing more to add, except the few remarks I shall con- 
elude with. 

1st. I have not observed a formation of the insect, except on a 
moist and electrified surface, or under an electrified fluid. By 
this / do not mean to assiert that electricity has any thing to do 
with their birth, as I have not made a sufficient number of exper- 
iments to ' prove or disprove it ; and besides, I have not taken 
those necessary precaution? which present themselves even to an 
miscientific view. These precautions are not so easy to observe 
as may at first sight appear. It is, however, my intention to repeal 
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these experimenlj^, by passing a stream of electricity through cyl- 
inders filled with various fluids under a glass receiver inverted 
over mercury, the greatest possible care being taken to shut out 
extraneous matter. Should there be those who blame me for not 
having done this before, to such I answer that, independent of a 
host of other hindrances, which it is not in my ptower to set aside, 
I have been closely pursuing a long train of experiments on the 
formation of crystalline matters by the electric agency, and now 
different modifications of the Voltaic battery ; in which I am so 
interested, that none but the ^ident can conceive what is not in 
my power to describe. 

2dly. These insects do not appear to have originated from oth- 
ers similar to tfiemselves, as they are formed in all cases with ac- 
cess of moisture, and in some cases two inches below the surface 
of the fluid in which they are bom ; and if a full grown^and per- 
fect insect be let fail into any fluid, it is infallibly drowned. 

3dly. I believe they Uve for many weeks : occasionally I have 
found them dead in groups, apparently from want of food. 

4thly. It has been frequently suggested to me to repeat these 
experiments without using the electric agency ; but this would 
be by no means satisfactory, let the event foe what it would. It 
is well known that saline matters are easily crystallized without 
subjecting them to the electric action ; but it by no means fol- 
lows that, because artificial electricity is not applied, such crystals 
are formed without the electric influence. I have made so many 
experiments on electrical crysjtallization, that I am firmly convin- 
ced in my own mind, that electric attraction is the cause of the 
f6rmati<m of every crystal, whether artificial electricity be applied 
or not. I am, however, well aware of the difficulty of getting 
at the truth in these matters, and of separating cause from effect. 
It has often occurred to me, how it is that such numbers of ani- 
malcules ^e produced in flour and water, in pepper and water? 
also, the insects which infest fruit trees after a blight ? Does not 
a chemicsd change take place in the water, and Ukewise in the 
sap of the tree previous to the appearance of these insects, and is 
or is not every chemical change produced by electric agency? 
In making these observations I i^ek to mislead no one. The 
book of nature is^ opened wide to our view by the Almighty 
power,, and We must endeavor, as far as our feeble faculties will 
permit, to make a good use of it ; always remembering, that 
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however the timid may shrink from investigation, the more com- 
pletely the secrets of nature are laid bare, the more eflfectually 
will the power of that Great Being be manifested, who seems to 
have ordained, that 

* "Order is Heaven's first law.'* 

I beg to remain, in the mean time, my dear Sir, 

Yours, very sincerely, 

Andrew Crosse. 
Broomfield, Dec. 27, 1837. 

P. S. Since writing the above account, I have obtained the in- 
sects on a bare platina wire plunged into fluo-silicic acid, one inch 
below the surface of the fluid at the negative pole of a small bat- 
tery of two inch plates in cells filled with water. This is a some- 
what singular fluid for these insects to breed in, whb seem to have 
a flinty taste, although they are by no means confined to siUceous 
fluids. This fluo-silicic acid was procured firom London some 
time since, and consequently made of London water ; so that the 
idea of their being natives of the Broomfield water i» quite set 
aside by this result. . The apparatus was arranged as follows : 
Fig. 7, a glass basin (a pint one) partly filled with fluo-silicic acid 
to the level 1. 2, k small porous pan, made of the same materi- 
als as a garden pot, partly filled with the same acid to the level 2, 
with an earthen cover, 3, placed upon it, to keep out the light, 
dust, 6lc. 4, a platina wire connected with the positive pole of 
the battery, with the other end plunged into the acid in the pan, 
and twisted round a piece of common quartz ; on which quartz, 
after many months' action, are forming singularly beautiful and 
perfectly fonned crystals x)f a transparent substance, not yet ana- 
lyzed, as they are still growing. These crystals are of the modi- 
fication of the cube, and . are of twelve or fourteen sides. The 
platina wire passes under the cover of the pan. 5, a platina wire 
connected with the negative pole of the same battery, with the 
other end dipping into the basin, an inch or two below the fltiid ; 
and, as well as the other, twisted round a piece of quartz. By 
this arrangemMit it is evident that the electric fluid enters the po- 
rous pan by the wire 4, percolates the pan, and passes out by the 
wire 5. It is now upwards of six or eight months (1 cannot at 
this mouient put my hand on the memorandum of the date) since 
this apparatus has been in action, and though I have occasionally 
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lifted but the wires to examine them by a lens, yet it was not till 
the other day that I perceived any ins€VDt,.and there are now three 
of the same insects, in their incipient i^te, appearing on the na- 
ked platina' wire at the bottom of the quartz in the glass basin at 
the negative pole. These insects are very perceptible and may 
be represented thus (magnified): fig. 8, 1 the platina. wire, 2 the 
quartz, 3 the incipient insects. It should be observed that the 
glass basin, fig. 7, has always been loosely covered with paper. 
The incipient appearance of the insect has already been descri- 
bed. The filamehts which project are in course of time seen to 
move, before the perfect insect detaches itself from its birth-place. 



■^^ 



VM^. 




Fig. 5. 



Fig. 7. 



Fig. 5, front view of the filtering apparatus, by the uge of which, the insect de- 
teribed made its first appearance. (a,^b,) two of the four uprights or legs issuing 
from the base (c,) supporting a movable shelf (d;) which ^helf. is kept in its place 
by fi)ur pins (e) passing through the four uprights, and may be raised or lowered 
. at pleasure. (^,) the top shelf, which has an aperture cut in it to receive the 
Wedgwood ware funnel (o.) (h,) a quart l^asin standing on antinseen support 
within the funnel (g,) which support is a circular piece of Virood with holes cut in 
it to allow the free passage of the fluid between the basin and funnel. This basin 
is filled with the fluid required, which is conveyed out of it by the strip of flannel 
(i,) hanging over the outside of the basin, and inside the funnel; and which, con- 
sequetitly, falls in successive drops through the funnel (e) upon the stone (k,) 
which is supported by tho glass funnel (l,) kept constantly electrified by the two 
platina wires (m, u ,) resting on the opposite sides of it, and connected with the op- 
posite poles of a voltaic battery, (o,) a wide mouthed bottle standing on the base 
(c,) to receive the fluid as it falls fronr the second .frinnel (l.) From this botde. 
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when reqnired, it is poured bask again intolhe basin (b> wiUiout disUubing th.e 
«tone (k.^ . 

Fig. 6f (a,) a glass cylindrical vessel, containing about a qaarter of a pint, filk^d 
with a concentrated solution of silicate or potash, (n,) a fine silver wire fbirned 
into a coil, which is imihersed into the fluid in the cylinder, .the oth^^r end being 
connected with the negative pole of the battery, (c,) an iron wire about one fifUi 
of an inch in diameter, bent somewhat in the form of an inverted syphon, immer- 
sed in the same vessel, ind connected with the positive pole of thebattery . - (d,d) 
insects in their incipient state muking^ their appearance, some on the gelatinous 
silica which partially covers the. wire, and sOme on the naked wire itself. - These 
insects appear magnified. 



Art. XL — Notice of Danhurite^ a new Mineral Species ; by 
Charlbs Uphav Shepa1u>, M. D., Professor t>f Ghemi^ry in 
^e Mimical (College of the State oi South Carolina. 

The mineral here described) I found upwards' of two years 
ago, While engaged in the' geological ^survey of Connecticut, li 
was collected in the town of Danbury near the manufactory of 
Col. White, and occurred in small masses of a delicate bluish 
white and highly crystalMne feldspar, found among ffagments of 
dolomite, coming from a bed in place near the mills. The feld- 
spar is extremely fetid, when rubbed or broker! : in which respect 
it resembles the same mineral found in thin veins of dolomite 
Bt a locality a few miles dilstant, in the town of Brookfield,-^**4i 
circumstance which leaves little room to doubt that the specimens 
at Danbury, though found detached, w6re nevertheless derived 
from the dolomite. 

The mineral believed to be hew is observed disseminated in 
small quantity through the feldspar (with which is likewise asso- 
ciated a small quantity of quartz) in fissures and cavities having 
the shape apparently of oblique prismSi Owing to the partial de- 
composition of the mineral (atihange to which it appears to be, 
particularly liable) these cavities are sometimes entirely empty. 
The longest of them noticed was above an inch in one direction, 
by one fifth of an inch in another. 

Whether the mineral will be found in any considerable quantity, 
I am unable to i&y. The specimens collected, have been barely 
sufficient to afford the following notice. 

Vol. XXXV.— No. 1. , 18 
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Minerahgical Description. 

Primary form. Oblique rhombic prism. 

Cleavage parallel with P indicated obscurely by fissures. 

Lustre vitreous, in a high degree. Color sfcades of honey yel- 
low. Streak white J transparent. {Tlie decomposing variety is 
nearly white, translucent and very fissile.) 

Hardness=7.5. Sp. Gr.=2.83. 

Chemical Description, 

When heated alone^ before the blow-ppe, it phosphoresces and 
fuses slowly without intiunescence into a white blebby, transpa- 
rent glass. With borax, it. melts with effervescence into a trans- 
parent globule. When heated in a glass tube, it emits moisture. 
In the condition of an impalpable -powder, it ts taken up by hy- 
dro-chloric acid after long digestion. 

JBy the requisite trials, it was found to contain neither fluoric, 
boric, nor phosphoric acid. By heating, it lost 8 p. c in weight. 
By ignition with twice its weight of anhydrous carbonate of 
soda, it fused into a white mass, which formed a colorless solur 
tion with dilute hydro-chloric acid. After the separation of the 
sUica, which Weighed 56 p. c, the-solutiod was precipitated by 
ammonia, and th6 precipitate treated with carbonate of animonia 
solution in large excess, which after frequent agitation ^d some 
time standing was partially evaporated ; a pale yellow pellicle in- 
vested the sides of the capsule, which after drying weighed 0.85 
p. c It was treated with hydro-chloric acid, and the solution 
obtained afforded when tasted no impression of sweetness. Its 
yellowish color and easy solubility after ignition in hydro-chloric 
acid proved it not to be zirconia ; while* the absence, of sweetness 
showed that it was not glucina. It seems most probable there? 
fore, that it is yttria. 

The portion of the precipitate by ammonia not taken up by 
the carbonate of ammonia, was treated with a solution of potassa. 
It was instantly dissolved, and on being precipitated with hydro- 
chlorate of ammonia, washed and ignited, it-amounted to 1.7 p. c. 

The clear hydro-chloric solution from which the alumina and 
yttria? had been separated was precipitated by oxalate of ammo-^ 
nia, and the precipitate was washed and ignited. The residuum 
gave 28.33 p. c. of lime. 
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The solution from which the oxalate of lime had been thrown 
down was treated with ammonia and phosphate of soda, without 
having its transparency effected, whereby the absence of magne- 
sia^ and lithia in then^eral was apparent. After, several hours 
standing, chloride of platina was added, which immediately gave 
rise to the fine granular precipitate of the double salt of platino- 
chloride of potassium. 

. Whether the mineral contains soda as well as potassa, I am not 
at pres^it able to say. 

The Jbllo wing therefore is a sumniary of what I have been 
able to infer respecting the chemical constitution of the mineral 
under consideration : 

Silicfii, - - - - 66.00 

Lime, - - . . - - \ 28.33 

Ali^unina, r - * - - . 1.70 

YttriaT - - /- - 0.86 

Potassa (perhaps with soda) and loss, 6.12 

Water, - - - - 8.00 



: 100. 

The above result favors the idea of the following atonuc ar- 
rangement : viz. 

10CaSi'+k» + /|Al+lYjsi3+tt 



Art. XIL— 0» Certain Cavities in Quartz^ 4*^., in a letter te 
the Editor^ from Dr. Washington L. Atuse, dated Lancaster, 
P^m., Dec. 9, 1837. 

jyear Sir> — ^Within out city and its vicinity I have picked up 
several anomalous specimens of quartz, bearing the impressions 
of the xlifferent faces and .angles of crystals, that afterwaxds be- 
came detached. In mpst of these specimens these impressions 
3re deep, giving a cellular .aspect to jthe whole mass^ In some, 
they are tabular. and, evidently rhombic, or portions of rhombs, 
. having their Various angles and inclined faces, acciurately defined. 
In others, the indentations are principally pyrahiidal and cuneiform, 
with herQ and there a tabular rhombic impression. In one Isccge 
and beautiful specimen, the cells a^re much ^rger, and more uni- 
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formly rhombic, than in aiiiy other that I have seen^ The gene- 
ral figure of this specimen is oblong. It is compressed upon t^o 
oi^site surfaciBs, and possesses additional interest by having two 
translucent crystallized sqr&ces capping the one end. These 
fisu^es incline at an toxgie of about 12(P, are 8 inches long, and 
3| wide, having a ragged periphery, as if broken, and constituting 
two of the i^anes of an hexagonal prism. Another smaller speci- 
men has two sides of the prism and two sides of the pyramid 
extending across the centre of the mass ; while a third is com- 
pletely surrounded by iimume£able cells, with acicular crystals of 
actynoUte pervading one end. 

In order to ascertain the particular angles, of these cavitiesr, 
several castis were made for me by my friend Dr. E. Parry. Tak- 
ing these as correct models of the crystals that preoccupied these 
cavities, it will be easy to ascertain their exact figure. The fol- 
lowing diagrams will represent the angles of several of the casts, 
viz. 



L 



A 




These angular and tabular impressions vary in size, from the 
smallest pyramidal point andrho[mbic table, to rhombic cavities 
of three inches parallel diameter, and two inches in depth. And 
you will perceive that the above diagnopos are all portions of 
rhombic figures. 

A geological inquiry naturally arises as to the cause of the pe- 
culiar cellular structure of these specimens. iBefore inquiring 
into the particular agents which prepared the quartz to receive 
these imjHiessions, and caused the dispersion of the crystals that 
produced them, it willv-l)e iaecessary to examine inta the character 
of the sqlids, which, at one time, were encased by these peculiar 
cavities. Your attenti^m has been called above to the rhombic 
form of the casts. Now there are no mineralogical specimens, of 
a rhombic character, occurring in pt|r vicinity, that so exactly 
oorre£|)ond with these casts as those of calcaieous spar. 'Hiis is 
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not only proved by gonioQietncal measurement, but also by 
placing a crystal of this spax into one of these depressions ; the 
faces and angles of both come into exact appositipn. This will 
be apparent to you by making a drawing of a few crystals indis- 
criminately taken up, viz. - w 




CD 



This form of cafbonate of >Ume is of very frequent occurrence 
ia our neighborhood, and crystals, varying in size, are aggregated 
together in masses corresppn^ng to the cellular character of these 
specimens. Still,* in no i^^imen, have I been able to trace within 
these cavities any bf the remains of carbonate of lime. In other 
specimens of cellular quartz, ocqurripg in our vicinity, where the 
C9,vities are formed by the disintegration of cubic and amorphous 
pyrites, the remains of the sulphuret axe quite evident. Would 
it not, however, be fair to infer, fiom the exact Qorrespdndenoe of 
the former with the latter, even though no portion of the former 
remained^ &at the crystals of calcareous spar caused these clari- 
ties? Assuming this inference as correct, we can now pursue 
the inquiry jEiirther. 

In investigating the cause of thia phenomenon, there are two 
agents,. water and heat, to. which I shMl confine my remarks; 
and as fluidity must have been essential to formations o£ such 
peciiliar character, it will be necessary first to ascertain what 
natural operation could have contributed to it. We have only 
to notice the jfreqiient^ occurrence of siliceous stalactites, the 
large beds of porcelain clay formed by the disintegration and 
decomposition of granite, animal aiid vegetable, petrifactions, the 
formation of agates and other minerals in the cavities of basaltic 
and tmppean. rocks, the constitution oi sandstone, and many other 
instances, to be convinced of the fact that water frequently holds 
fiilex in solution or suspension, and conducts it, by percolation, to 
feults, disl6cations, orcrevices, where, becoming, again precipi- 
tated, it gradually consolidates into isome regular inineralogical 
form, or moulds itself to the particuku: contour and atomid the 
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projecting pbints of the cavity. The action of water, therefore, 
is capable of reducing quartz to a fluid and plastic state.- 

The occurrence of calcareous spar is most frequent in veins, 
cavities^ (^ fisigures, associated with quartz and other niinerals« 
Its formation is likewise dependent upon the filtration of water, 
holding caJrbonate of lime in solution, which assmnes its crystal- 
line character &om the slow percolation ^r evaporation of the 
water. Water, therefore, saturated with siliceous partictes, in its 
progress through the earth, will get access to cavities lined with 
calcareous spar, and here gradually precipitate them. These par- 
ticles will regularly accumulate, and as the. water which conveyed 
them there filters out, they will condense more and more, and ulti- 
mately bonsoUdate atound the projections and within the angular 
sinuosities of the uneven surfece of this mass of aggregated crys- 
tals. The quartz, thus becoming plastic, will mould itself to the 
spar, and this afterwards becoming dissipated by agents incapaUe 
of acting on the quartz, will leave its impressions accurately de- 
fined, and communicate to these specimens their peculiar char- 
acter. * 

The question regarding the separation of the cai'bonate of hme 
fit>m the quartz next arises ; and the agent most likely to acconr- 
plish this without impairing the integrity of the quartz or forming 
a new and ii\soluble compound in the cavities, I conceive is water. 
Although water itself is not a good solvent of carbonate of Ihne, 
yet, when charged with carbonic acid, its power is much increased. 
Now, it is well, known that there j^e many Jooal sources of car- 
bonic acid gas, and even in out own c6unty, it is frequetitly 
found collected in large quantities in the bottoms of wells. That 
this gas, always generating, by some subterranean process, com- 
bines readily with water in its vicinity, is evidenced by the fre^ 
quent occurrence of carbonated springs : and as the absorbent 
power of the water is increased in a direct ratio with the pressure, 
so is its s<dvent power augmented in proportion to the accumula- 
tidn of carbonic acid. Carbonic acid gas^^ therefore, coilfined 
within cavities beneath the surface of the earth, must necessarily 
be exposed to consideraWe-pressure, and under these circmn^tances 
will be copiously absorbed, by Water in contact with it. Water, 
thus impregnated, being conveyed to the mass of crystals im- 
bedded within the quartz, will effectually dissolve it and wash it 
out from the cavities it formed, without in the least affecting the 
Conformation of the qtiaxtz. 
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It is in this way that I conceive the produetioh of these cellular 
specimens may depend upon the agency of water ; but, as their 
formation- may be attributed, perhajps with ^qual propriety, to the 
action of heat,^ I em disposed 16 carry the investigation* a little 
further; 

Nearly all modem geologists and chemists have givto their 
consent to the existence of central heat, as indicated by the in- 
crease of temperature as we descend into the earth, by the heat 
of the water of the Artesian wells, by the occurrence , of thermal 
springs, the existence of active volcanoes, and other familiar facts. 
That this central heat is very intense, ttiay be inferted from the 
fused condition of volcanic productions^ and yet it is questionable 
wheth^ these productions are exposed to, the maximum of heat. 
The volume and chemical character of lava would indicate vol- 
canic heat to be equally as great, if not much greater than that 
of the compound blowpipe, and yet we hate seen, frc«n the ex- 
periments of youtseif and Dr. Hare, that. the power of the latter 
will fuse silex with ease and rapidity; and Lavoisier effected this 
with oxygen gas on burning charcoal. Now, as veins or beds of 
quartz are usually situated in primitive rocks, it must necessarily 
have been eotposed to the most powerful action of central heat in 
order to occupy its present situation.* If, therefore, the cavities 
of these veins arid fissures were pre-occupied and lined by crystals 
of calcareous spar, we can easily cpnceive how the injection of 
fliis siHceous fluid would cover and fill the angular points. and de- 
^ pressions of the rhombic crystals, and by subsequent and gradual 
refiigeration the consolidation of the quartz would be effected, 
and one as it were be dove-tailed into the other. ^ The heat, also, 
necessary to the fluidity of- th^ quartz, would be more than suflS^ 
cient tb expel th^ carbonic acid from the spar, and as this would 
not afiect its crystalline conforination Before the quartz would 
solidify, the cellular peculiarity of the latter would not of course 
in any wise be modified* After these -parts had sufficiently cooled, 
water gaining access to them, and coming in contact with the 
decarboilated lime, would cause it to slacken, thus producing per- 
fect disintegration ; and by t^e continuation of the supply ojf 
water, the hydrate of lime thus formed would be washed out of 
the cavities in the-quartz. So that the same heat which rendered 
the quartz plastic enough to assume thisr'form, p-epared the cal- 

* The igneous origin of these veins may, perhaps, be too positively inferred, as 
it is conceivable that they could be effected by infiltration. 
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caieous spar for its disintegration by^ reducing it to quiddime^ 
between which and water a new chemical combination occurs, 
which effects its final dissipation, aiid leaves the specimen as we 
find it, free from any traces of carbonate of lime, exc^t the mere 
correspondenoe of the crystals of the latter with the cavities of 
the former./ ^ , 

The crystallized hexagonal surfaces of two of the specimens 
can be explained by either, the agency of heat or water, as crys- 
tallization from gK>lutipn can be artificially effected by evaporation, 
and afterwards can be again liquefied by heat, and re-crystaUized 
by gradual cooling. Yet the specimen containing actynolite 
would indicate an igneous origin. 

Whether the formation of these specimens can be attributed to 
either of the above causes,. or to both, or to heithervof them, and 
at what particular geological period they may have occurred my 
khowledge is top limited positively to determine. . Their consider 
' ration; too, tniEty be mbre curious thsm useful, yet as they have not 
received any attiebtion from the authors in my possession, I have 
taken it for grantM that the speciniens axe rare, ^and that Aeir 
history might be a slight contribution to science. Thisse motives 
have induced, me to forward you an account of them, with my 
hasty views of their production,, believing^ too, that if they pos- 
sessed real interest: my communication would not be ^unwelcome, 
and that if they do not, no harm could result. 

P. S. There is a communication on Spontaneous <?ombustionL 
in V^L xxxiii of your Journal, by Dr. Jaines Mease, and among 
other instances is one taken from Hazard's Register of Pennsyl-* 
vania, of a piece of wood taking fire iix^the store of Mr. Adam 
Reigart of our eityo This statement differs frona that made to me 
by Mr. Reigart and his clerk^ Mr; G. H. Whitakeir- The wood 
was chestmtt, quite solid, about eight inches long, and three or four 
widie, and cut jsmooth with a penknife. Two days before the 
burned wood was observed, they had washed the shelf and han- 
dled the wood with wet hands. When first noticed it wa^ not 
then (mfre^hnt the most of it had been reduced to ashes. The 
unconsumed pcwrtion was ragged and perforated,* and ;srhat is 
remarkable, not in the least charred, while the_pam^ on the shelf 
on which it lay was destroyed as by fire. Mr. Whitaker still had 
a portion of tbe wood and ashes, which he presented to me. 

* Probably the combustion only to6k place at the points which had preyiously 
been wet. ^ 
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Art. XIII.— i^Oit the Atmospheric Origin of ihe^Aurora and its 
^ Conn&cion with the CrtfSkfiU^mtisn ofSn^w ; by B. F. Joslin, 
M. D., of the X5ity of New York, and late Pr^dssor of Natiual 
Philosophy, &c. in Unicna College, Schenectady, 

N«w York, 122 Bleecker street, Aug. 17th, 1638. 

TO PROF. SILLIHAN. 

Dear Sir, — There appeajrs to be increasing evidence of an in- 
timate connexion between the aurora and atmospheric vapor, a 
connexion which, has not been wholly overlooked by recent ob- 
servers. Recent epochs may have been more favorable to its ex- 
hibition in the middle latitudes. In the two brief notices of the 
aurora in the Transactions of the British Association, which met 
in August, 1837, this is t;he most prominent feature. In one, 
Dr. Traill describes the contegaporaneous exhibition of station- 
ary cini and auroral streamers, and, in[ the other, Mr. Herapath 
attempts to rqfer the aurora to the precipitation of aqueous vapor. 
Still earlier, in your own Respectable Journal, in a notice of my 
theory, published in 1836, there was an implied acknowledgment 
oJF the existence of some kind of auroral vapor, and even of its 
magnetic properties, 

in March^ 1836, there were published Observations on fifty six 
Auroras, seen by me at Schenectady, N. Y., within the five pre- 
ceding years, and some new views as to the connexion between 
this meteor and clouds, rain and snow.''^ 

The author desires to avail himself of the wider circulation of 
the Journal of Science to communicate to the public some of the 
principal results, to add others in confirmation of the same views, 
and to correct a misapprehension which may prevail in relation to 
the elevation which he assigns to this meteor.f The small ele- 
vation which he is supposed to have assigned it is the only objec- 
tion which he haa seen made to his views. 



* Vide Appendix No. 2, to the Report of the I^egents of the University of the 
State of New York, and the same in a pamphlet of sixty nine^ pages, entitled 
'^ Meteorological Observations and. Essays," 

t For the sake of convenience, the term meteor will be used in its more com- 
preheiKsive sense. 

Vol. XXXV.— No. 1. 19 
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Below is a passage fix>in the paper above leferred to, and relates 
to its different classes ol facts, pro|i08ttions and speculaticuis. It 
may show that the author has not confounded their different de« 
grees of evidence. 

< The present article not having been conunenced with refer* 
ence to any comprehensive theory, presents some miscellaneous 
fistcts, which are thrown into the common stock for the use of . 
others. Even among the relevant facts, there are, undoubtedly, 
interesting relations yet to be traced. 2d. The iffticle contains 
some generalizations, whose results, whilst they may suggest to 
others a more correct theory, cannot be thereby invalidated. 3d.' 
There are inferences of another class which may be modified, 
but probably not overthrown by the progress of discovery. For 
example, that the aurora is an electrical phenomenon ,* that it is 
intimately connected with the elements of clouds, and with these 
elements only when they are generated in air intensely cold as 
well as nearly saturated ; and that cirrus clouds of a certain class 
are intimately connected with auroral action, and that both these 
phenomena, and also coronas, do, for some reason or other, require 
a cold adequate to the crystallization of aqueous vapor, are propo- 
sitions which will not lose all their interest nor any of their truth, 
even if the discovery should be made that the elements of clouds 
are essentially globular or vesicular, and that the vapor is not yet 
crystallized at the time of the phenomenon. It may be neces- 
sary to remark, that we have not intimated that all snow is not 
crystallized. On this sujbject crude notions have prevailed. 4th. 
As to the views which belong to a more hypothetical class, the 
author will cheerfully renounce them when a more plausible the- 
ory shall appear, as they are designed to facilitate, not to limit| 
investigation. This theory may contain, much that is novel, valu- 
able and true, without being in the highest sense the truth.' 

The individual facts on which the generalizations are founded^ 
cannot be here repeated. Of the second class, or the generaliza- 
tions, are the following 

^Prepositions^ 

Which may be regarded cls approximatdy and generally true^ 

in relation to mean results, though not universally, or in relation 
to each particular instance. 
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Propositioii Ist, in reklioti to the rdal&ot time of greateot cfe- 
pression of temperature before different 4neteor$. 

The greatest daily depcessbn cff decrement of temperaiuc^ 
place between one and two days pieTious to die. auioia bon^a, 
amoral clouds and hales.* 

Proposition 2Ai Relative order of the thermometric and baro- 
metric changes before different meteors. 

Previous ^to the clouds and halos^ the temperature changes either 
eaiiier than the {uessure or nearly at the sione time ; previous to 
the aurora, the pressure changes more than one fifth of a day be* 
fore the temperature * 

Proposition 3d. Length of time before the storm[ v)henits in* 
dications appear in case of differenJt meteors. 

When the snow or ram is proceed by an aurora borealis or <foy 
luminous cohimns, the thermometer begins to fall and the ba* 
icaneter to rise between three and five days befine the storm ; and 
when the storm is preceded by auroral ck>uds or halos the same 
indications are presented between three and tbtee and a half days 
before it. 

Proposition 4th. Increase of pressure before ram or snow not 
preceded by these meteors. 

Previous to a thunder shower, or a rain or snow not preceded 
by an aurom borealis, a halo^ or auroral clouds or luminctis col* 
nmns, the mcrease-of atmos[Aeric pressure for several successive 
days is less general^ but when it does occur, it commences either 
earlier or later than wheti the storm is preceded by either of those 
meteors ; more generally between five and a half and mx days 
before the shower or storm. 

Proposition 6th. THme from different meteors, to snow cr rain. 

The snow or rain descends isooner after a halo than after an 
auroral cirrus cloud, earlier after this than after a vertical lunar 
columin/ and earlier afte^r a lunar column than after an aurora bo* 
realis. 

Proposition 6th. Theoretical inference in relation to the nature 
of these meteors. 

* These prppontiooB aow stand nearly aa they were corrected in the list of 
errata m many Nos. 

t I use the term storm from the want of a hotter one equally brief, to signify 
the descent of rain, snow, or hail. 
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As they are all {veceded by a depiession of atmospheric tem^ 
perature below the mean, and by an augmentation of pressiue 
greater than that which precedes the fall of mow or xain at times 
when none of these meteors have recently appeared, there is ad* 
ditional evidence of the similarity of their origin^ 

Proposition 7th. Theoretical inference in rdation to their alti- 
tude. 

We may infer from the last two propositions that a nSagnetia 
cirrous cloud is higher than a halo, but lower than a lunar cdumiv 
and the latter lower than the aurora borealis. 

Proposition 8th. Practical inference withregaard to the prog-- 
nostieation of storms. 

The foregoing propositions which relate to. pressure and tempe* 
rature may suggest a rule for predicting sUnrms much eadier than 
by other methods; inasmuch as these changes, and eqiedally 
that of the barometer, take place even more generally than those 
opposite changes which often occur within th^ twenty four hours 
immediately preceding the storm, and which have been observed 
by others, and generally regarded as among the surest indications.' 

The above jHDopbsitions are deduced from tables here omitted^ 
and are founded upon the observation of forty auroras, twenty 
two auroral clouds, seen in the day time, sev^nte^i halos, and 
four luminous coliunns. The propositions in relation to the last 
and more rare phenomenon, the author considered as entitled ta 
less confidence on account of the small timnber observed. Yet 
the optical theory which he gave of it in which he attributes it 
to a mixture of horizontal, specularly-reflecting^ crystalline plates, 
^th masses which are more amorphous and which produce a 
tion virtually radiant, he considers as complete and satisfac- 
tory, and corroborated by his observations on the <^y8tals which 
^ subsequently descended. The author has observed the aurora in 
connexion with the above and other nieteorological phenomena 
of the same, the preceding and the succeeding days, and endeav-* 
ored to trace their respective and relative changes, and as far as 
the subject admitted, by the statistical and numerical method. 
This is a fertile field, and comparatively unoccupied. 

In the 3d, or class of inferences, he has endeavored to show a 
connexion between the aurora borealis and the crystalUzation of 
snow. 
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The following is a summary. 

' That crystals of show mojre minute and simple than those 
which occasion balos, and usually too minute to produce sensible 
opacity, are always present in the atmosphere, above the region 
of ordinary clouds, during the time of this meteor, we are indu- 
ced to believe from a comparison of the results of the foregoing 
observations. Several of these results are believed to be new. 
The following are some of the circumstances which have a bear^ 
ing upon this question. 

1st. Those seasons of the year and . those hours of the night 
when it mostireqiiently occurs, are favorable lx>th to the presence 
and congelation of aqueous vapor in the atmosphere^ 

2d. The clearness of the sky, which at such times is usually 
either general or total. 

3d. The usual northerly breeze at the earth's surface, and the 
northeasterly breeze in the high region of the meteor. 

4th. The usual dejH'esaon of the temperature, at those heights 
at which thermometrical observations are made. 

6th. The clouds which usually succeed the meteor immediately 
or on the same evening^ and which often present the appearance 
of being ccHitinuous and identical with the auroral matter. 

6th. The snow that in weather sufficiently cold, almost uni- 
vefsally-fpllows the meteor, after such an interval as the sim- 
|de crystals might be expected to require for aggregation in more 
comjiicateJ groups and descent tathe earth's surface. 

7th. The rain that almost universally succeeds it, after iabout 
the sam^ interval, whenevet the temperature of the lower atmos- 
jdieric strata is sufficient to melt falling snow. 

8th. The co-existence of halos with regular crystals, the con- 
nexion between halos and auwaral clouds,^ and between auroral 
clouds and vertical lunar columns^ and the analogy between au- 
total clouds and the aurora borealis. . 

9th. The pinnate appearance pf composite auroral clouds, which 
appear (so to speak) like large crystals.' 

.Prom this point,. the author, not finding any former theory of 
the aurora not liable to great objections, has ventured into the 
regions of spectilation, and ifi relation to the intimate nature of 
thojt phenomenon, and under the 4th head, of views of a more 
hypothetic class, has ventured to inquire whether atmospheric 
crystallizations may not occasion the development of auroral 
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light, and the crystals be, under some circumstances, magnetic ; 
and in relation to the 9th remark, has inquired, ' May not this 
ex{»re8sioh be used as something more than a figure of speech ? 
What is so likely to pnxhice this structure, so regular, and yet so 
complicated, as the polarity of component crystds, whether this 
polarity is^ or i3 not magnetic ? May not the ponderable material 
of the colonnade of an aurora bo^ealis ccmsist of similar groups of 
crystals, formed either from the vapor of water, or from some 
hghter, less condensible and more magnetizable vapor in the 
upper regions, which crystidlizes at the same time, and under 
similar meteorological influences with the former?' Has not 
the crystalline character of the higher clouds, if it exists, been 
generally overlooked by meteorologists ; and when they have 
represented all clouds as being masses of condensed vapor, and 
snow as resulting from its subsequent congelaticm, have they not 
overlooked the universally crystalline character of snow, f(»got- 
ten the small height which is necessary for crystallization, and 
suffered their imaginations to be influenced by their own tempe- 
rate climes and moderate elevations? 

In advancing a step further in the attempt at^an explanation of 
the intimate nature of the i^enomenon, and especially as con**' 
nected with aqueous crystals, the author has ventured with difli- 
dence upon a topic still more recondite and obscure, but has found 
some support in analogies drawn from the electrical light seen 
during the crystallization of water, from the induction of crystals, 
and the magnetism developed by changes of temperature in many 
crystalline -substances ordinarily untnagnetic. That iron, proba- 
bly from its magnetic properties, has a peculiar relation to the 
crystals of hoar frost, he has been led to suspect, from their ten- 
dency to assume a position at right angles to the edges of a mag- 
net and of a tinned vessel, at temperatures between zero and — 12^. 

' In experiments with the solar microscope, I have been struck 
with the analogy between the polarity of crystals and that of 
magnets, a polarity evinced by the rotation of the smaller groups, 
in their approach to the larger and more complicated ones. - The 
extent of rotation produced in one group by another never ex^ 
ceeded 180^. I have also detected a still more interesting anal- 
ogy in the influence ' which a large group exerts upon the foima- 
tion of smaller ones at a considerable distance. There was a real 
indws^ion. This was evident from the fact that a large nucleus 
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spread more xapidly than a small one, advancing like a wave, 
overtaking and absorbing those waves which had b^gun to spread 
from a sniaUer nucleus. This induction, or the influence of a 
crystalline mass, in disposing particles and small crystals which 
are in its^ vicinity^ but at some visible distance from it^ to« unite 
uith ifioeA oiher^ was still mcure evident from obsen^ng on, the 
screen the existence and motions of scattered dusters composing 
a darkly dotted border or penumbra,, tdurting the darker image of 
the general crystalline mass already formed, and regularly advan- 
cing before it across the screen. Perliaps we should hardly be 
justified in calling such i^enomena magnetic ; yetit would be 
e^y to jshow that these and many other phenomena exhibited by 
microscopic crystals, are regulated by laws strikingly analogous 
to those of magnetic induction' 

The above phenomena may be shown with great distinctness 
in tincture of camphor, sufficiently diluted to make the px)cess 



If the electricity of crystallizing water is ever connected with 
magnetism, it must be during the perfect crystalUzation in the 
elevated regions of auroral action, where ]the circumstances are 
fisivorable to the perfection both of the process and the products. 
The rarity of the vapor there is favorable to a regular aggregation 
of the molecules, and the cold is intense. During crystalUzation, 
the temperature of the crystal might rise to 3^, by the evolution 
of latent heat, and soon afterwards sinking perhaps 10(P, to the 
original temperature of the vapor. For such inunense and in^an* 
taneous changes, a less elevation in the' air is requisite in the 
higher latitudes ; and there^ it appears from observatk^, that the 
aurora itself is less elevated. It is unnecessary to cite the numer- 
ous authorities which exist, to prove the occasional lowness of the 
aurora in high latitudes Mr. Trevelyan observed, that in Faro^ 
and the Shetland islands, it was often seen not more than forty 
OT fifty feet above the sea, and learned, that in both countries it 
is fifequently heard. One person had perceived in it, when red^ 
an electrical smell.* 

In our latitude, the aurora is^ usually at great heights. On this . 
subject the author's views seem to have been misapprehended. 
Some of t^e intimate connections which he has proved to exist, 

* Edinb. Philos. Jour, vii, 182. 
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as well as others which he has believed to exist, between the ao- 
lora and a certain class of clouds seen in the day time, do not im- 
ply an usoal identity of location. He had stated, that the aniora 
is usually higher than clouds, even than cirrous clouds, which are 
often many miles above other clouds, and many miles above the 
highest mountains. It by no means follows, that its origin is 
above crystals of the invisible kind. That the latter may be form- 
ing and descending for many hours, and in some instances a day, 
before they attain such a number, magnitude and complexity, as 
to form visible haze, is evident from the phenomena of halos and 
vertical solar and lunar columns in a clear sky. But these crys- 
tals, in their nascent state, must have had a sdll earUer and higher 
existence. Should it then be thought surprising, that minute 
crystals, in a region far above halos, should require a day longer 
for their aggregation and descent ? 

It is not my {nresent purpose to discuss at length the cpiestioa 
as to the intimate nature of the aurora ; but I am of opinion that 
in some region, usually high, a crystallization takes jdace on the 
evening of an aurora, and that the latter originates in the atmo»» 
phere. In the pubhcation above referred to, I have ventured to 
speak of sudi a thing- as ^' atmospheric magnetism,'^ and to re- 
gard it as the direct cause of the needle's disturbance, and as loca- 
ted in a kind of auroral vapor ; although it was the prevalent 
opinion of philosophers, that the aurora, so £aur as it was magnetic, 
was connected with changes in tellurian magnetism*alone, that 
is, the magnetism of the solid earth. The variations of the ne^ 
die were thought to afford evidence of variations in the latter ; 
and this view was thought to be corroborated by some simulta- 
neous disturbances of the needle in distant parts of the globe. 
Numerous facts might be cited, in corroboration of Ae atmosjdie- 
^c location. Let one at present suffice. During the brilliant and 
extensive red aurora of Jan. 25, 1837, 1 observed at Schenectady, 
N. Y., a variation of the needle of 1^^ in eighteen minutes, of 
2J° in two hours, and 2i° during the night. At New Haven, the 
variations were, at one hour, still more rapid, that is, 45^ in two 
minutes ; but the whole extent observed was only 1^. About 
thirty miles north of New Haven, no change whatever could be 
detected ; whilst at Annapolis, the needle varied to the astonish- 
ing amount of 10° during the night* Are not these facts wholly 

* See this Journiil, Vcl. Mxii, p. 180. 
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irreconcikblevw'ith the idea^ that the needle was disturbed by a 
general change in the m£^netis9i.~of the earth? According to 
Capt. Back^ auroral beams i^metknes- seem-to attract eaeh other* 
Does not this seem like atmospheric inagnet^m ? 

There appears to be no reason to believe that the aurora is at 
an invariable elevation. Caloulatiotxs founded on observed, alti* 
tudes, have given results varying from a few miles to several hun- 
dred. .This discrepancy majT be^explained, partly t)y on actual 
difiTesenee of height^ . and partly by mistakes as to the identity of 
atches.When several have been presented, to different observers. 
In the latter case, a mistake will usually lead to an exaggeration, 
ratl>er than to an undei^irsUing of the elevation. - Suppose t^o eb- 
seryexs, near the same^meridian, but^in different latitudes^ to Xv^ 
the altitudes bf two arches Situated north of their respective ob^ 
servers^aind at so small an e^levation, that the southern arch is be- 
low the hprijson of the northern observer, and th^ northern arch 
belo.^ the horizon of the southern observer. Only one being i^een 
by each, they are lialde to be presumed identical ; and the great 
altitude of the northern. as, conipared with the' southern arch, 
would lead the la^ath^maticiaa to reifer the imaginary, arcb-^-con- 
side][!ed as one-^to an elevation greater than the actual elevatioii 
of either of the real ardies. -There is evidence that the above 
case iamore than a sup|)osable ox^, and that similar mistakes have 
actually occuried*, The ojqKJsite error, aii exaggeration of th6 
parallax, would, ftom this nature of the case, more rarely occur. ^ 
1 have started th^ first iii a plam way, that those who are litUe 
conversant with the subject may. not be deterred from examining 
the^physieal evidence of a theory of the aittora, by a caveat supr 
posed to /have been entered by the exact sciences. There arc 
fects qnite as qbijclBisive asu-great parallax : such as the numerr 
oos instances, wh^e individuals at/ moderate distances cannot 
recognize the same phases, and some" of them not even the exist* 
en^ of the aurora seen by the other^. In such cases, it may fail 
to be ineasuredi simply because it lis too low. r ,. : 

The views which I, have taken of the aurora, whilst they do 
not require us to discjcedit those numerous proofs, both j^ysical 
and mathematical, of its^occ^ional situation in the inferior atmos- 
pheric strata, at the-same time, allow, or even require us to refer 
ii in most instances to eleva.tions above (and in the lower lati- 
tudes far above) the regions of the highe^ proper clouds, and 

Vol. XXXV.— No. 1. 20 
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many times as high as otdinary clouds. Physical considerations 
have induced me to refer its origin to the earth's atmosphere. 
The height of this is well knotm never to have been determined, 
so far as respects those rarer portions which jfdSect no sensible 
light. 

Those who reflect, that there is a depression of about 1^ for 
every 300 feet of elevation, will find little difficulty in admitting 
the existence of crystals of snow above us in ^summer. The fol- 
lowing facts have a bearing on this, as well 61^ on the connection 
between the aurora, snow, tod magnetism. " On the 16th of Au- 
gust, 1836, i observed, at Schenectady, an aurora, at 10 PjM., 
chiefly obscured by clouds, and W faint aurora with three or four 
short streamers extending to the height of yUrsae Majoris, at ^, 
10m. next morning. The sky was clear, and remarkably so du- 
ring the forenoon. At 7 A^ M., the magnetic intensity was high 
and remaricably variable ; the time required for 100 oscillations of 
a suspended needle being 270 seconds at 7 o'clock, and 280 ten 
minutes later* Rain commenced at 9 P. M. of the^lSth, about 
two days after the first appearance, duantity during the night, 
.32 inch. On this day, the 18th, an aer<maut, Mr. Lauriat, who 
ascended from New York' over Long Island, encountered what 
was called by the papers " a pretty severe show storm in the upper 
legions ; and tvh^ he touched terra ^rma, his clothes were frozen 
stffi,"* The crystals may have been mintite. The fqllQwing 
is firom another paper, and may perhaps refer to the same aseen^ 
aon. ^*In Mr. Lauriat'^ last ascension from New York, hcc as- 
cended about five miles, and proceeded over a hundred miles. 
He passed through clouds of sleet, which covered his balloon 
with icy. particles. But what was more interesting^ he discovered 
that when he was at the gteatest altitude, the needle of a com- 
pass which he had with him did not have the least tendency to 
exhibit polar attraction, hut wavered about at all points of the 
campass."t May we not icionclude, that theittmoi^eric magnets 
at the height of five miles acted mora powerfully than the earth ? 
Even at the surface, I have inferred, fromnaany hundred observa- 
tionsj that the niagnetic intensity is more affected by the fcnrnia- 



* New York Commer. Adver! of August 19,1836. 

^ Mi^^lebury Free Press ' of Nov. 29, <}iiotiBg the Boston Hetftld — date aot 
given. 
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tion of the high^ clouds, a^d other obvious crystallizations, than 
by any periodical diurnal changes. 

The fdlowii^ facts hare also an interesting bearing oi^i the the- 
ory. At Fort Enterprise, where Lieut. Hood found the aurora in 
one instance to be only 2^ miles high, he was, in two instances, 
surprised to see a discharge of snow, in small flakes, from a clear 
sky, at times when the aiirora was active near the zenith.* 
These facts, with existing theories, were then extremely puz- 
zling;, but they are in exact accordaiace with the above theory. 
The short interval before the snow, and the diminutive flakes, are 
what might be expected in cai^ of fux extremely low aurora. 
Lieut. Hood's measurenjents and observations will not be dis- 
puted. 

As e^ly as 1820, (April 3,) my interest in the subject of the 
connection between the aurora and- apparent clouds, was excited 
by a beautiful white arch, like a roll o( wool; which on that eve- 
ning was seen to detach itself f^om the summit of an aurora of 
the ordinary character, and in the rapidity, of its motion toward 
the zenith, in the distinctness of its texture as it approached it, in 
the resemblance of this texture to that of a fleecy cloud, and in 
other circumstances, seems to have been unlike any arch in an 
elevated region. / 

Subsequently, an interesting class of objects of a more deci- 
dedly i^pheological character, but still intermediate between the 
aurora borealis.and ordinary clouds^ has presented itself in polar- 
ized, linear cinri, or magnetic or auroral ciouds. The linear cirri, 
when of great eytent, and in other resects of a regular character, 
have generally been either in or near the^ magnetic meridian, oj 
nearly at Tight angles to it. In hundreds of instances, these ^<- 
fiitipns are within a^ degree or two of them- These can hardly 
have been accidental coincidences, and they have bad no constant 
relation with wind. • In epochs marked by auroras, these have 
been more marked.- They are occasionally composite, consisting 
of an arch with rays, like streamers. Whence the polarity of 
these clouds ? . They open an interesting field, and establish a 
eurious analogy between the aurora land the phenomena of the 
lower regions. Although the N. and S. delicate lines corres- 
pond witti auroral streamers, in their coincidence with the meri* 

* 3e^ Appendix to Frfmklin's Journey to the EoJttf Se^R, 
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diafi, yet the author has not confounded- theni) but has shown 
that the former differ from the latter in the absence of the dip. 

But the analogy is not resected to position^- It^was soon de- 
tected in the concomitant phenomena. I have shown^ by tabular 
Tiews, that the thermometer usually begins to fall, and the bare* 
meter to rise, several days before each, and lain or snow to de- 
scend within one, two, or three days after them. In the cases 
subsequently presented, in which the number of hours between 
the aurora and storm has; been carefully noted^ I. have usually 
found that the time has been about thirty six hours, wA that 
there is a curious exception in th^ case of two auroras on two or 
three consecutive nights, in which ease, the rain or snow is lesss 
likely to descend^ or is deferred till nearly the usual time after 
the last. The same is true of the polarized clouds, and of halos ; 
in both of which, vapor, which had unquestionably been precipi- 
tated, is redissolved, oi otherwise disposed of, during the time 
and under the infiuence of the circumstances pr(^paiatory to or at- 
tendant on the second exhibition. 

This interference of one aurora with the results of its inrede- 
cesser, opens a curious £eld of investigation, discloses a new anal- 
ogy between this and meteors of a Confessedly aqueous origin, 
ai^d refers to a general law the observed exceptions to the desc^it 
of precipitated vapor which so generally takea place aft^ an au- 
rora. In almost ev^ instance in which this has been deferred, 
there have been traces of auroral action on the succeeding night, 
though sometfmes masked by the moon. The following rule has 
had few exceptions, viz. If the evening of the day after an au- 
rora is totally clear, no storm follows on the second day ; and 
conversely, if no storm is to fallow, this eveiiing is totally or 
nearly clear. This general clearness is itself one of the usual 
attendants of auroral action ; and I have for many years observed, 
that the morning following an aurora is, in this respect, remarka- 
ble, as compajfed with other mornings. In this fact, and in the 
unusual clearness of the night;' of the meteor — with the exception 
of some peculiar, transient clouds — ^we have proof of the influ- 
ence of an aurora^ or the circumstances which precede and attend 
it, in effecting the resolution of disappearance of visible vapor or 
precipitations. . - , 

This enables us to explain or generalize the fact ot the non- 
appearance of the- storm, of which the jSirst of two consecutive 
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auroras would have been the precursor. As tending to eluci- 
date this new and interesting field of inquiry, I will state the re- 
sults of obseryatioiBB on thirty two auroras observed at Schenec- 
tady, N. Y., between Oct. 6, 1830, and Nov^ 3, 1833— the tables 
being prepared for these alone, although the results of subsequent 
obsei:vations aire, I am persuaded, not less striking. My observa- 
tions are made alt 9 A. M. and 9 P. M. The proportions of sky 
clear at the times of ob^^vation, are set down in teftths. About 
one day before an. aurora, the \ sky usually begins to increase in 
clearness. In the following; results, reference was had only to 
eleameJ^ as compared with the corresponding hour of the prece- 
ding day, and only /to mean results. During the 24 hours p-ece- 
ding the morning t)f the day on the evening of which the aurora 
occurred, the sum of the increments of clearness was to that of 
the decrements as two to one.* During the 24 hours immedi- 
ately preceding the: aurora, the increments are to the decrements 
as six to one. Similar results would be obtained by taking the 
number of instances in which the clearness increased or dimin- 
ished in case cif different auroras, instead of the amount of tenths, 
as above. Withiii the two days preceding an aurora, and on 
some^ part of the night of it, we observe all the circumstances 
preparatory to and connected with crystallizations in the high 
regidns, developing themseiyes ; such as increasing atmos^dieric 
pressure, increase of cold, and the disappes^ahce of clouds. On 
the other hand, during the day or two succeeding it, are devel- 
oped all those circumstances which, attend a more advanced stage 
and lower descent of the prodrtcts, whether crystalline or melted ; 
such as a diminution of atmospheric pressure and clearness, and 
an elevation of the temperature suid dew point. The latter 
changes, occupying less time, are n^ore rapid than the former, and 
hence appear more striking. For exainple, during the 24 hours 
succeeding an aurora, the decrements of clearness are to the in- 
crements as 37 to 1. But this high ratio requires in reality to be 
further increased, in conformity with the principles above estab- 
lished. For,- the principal increase of clearness which occurred, 



* The sum of the tenths which. respectiTely express the amount by ^htcfa the 
sky became clearer on the respective days immediately preceding the different au- 
roras, i^ called, in expressing the mean results, the sum of the inorements during 
the 24 hours iI^^lediately preceding ike aurora. A similar expression is used for 
other epochs and for the decrements.' , ^ 
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was in a single instance, tod that oxx the occasion of two con- 
secutive auroras, the latter tending to prolong and increasethe 
clearness. This instance being onaitted— as it should be — ^the 
decrements of clearness during the 24 liours succeeding the au* 
fora are to the increments, as 112 to 1, the increment having 
been in one instance one tenth, and the whole decrement in 
thirty instances, 112 tenths. On none of the eight instances, in 
which there were auroras on two consecutive nights, had the 
cloudiness increased on the evening of the second, as compared 
with that of the &st. The mean decrement of clearness for the 
remaining 24 instances, was .46. Hence, to give a popular state- 
ment, approadniately true— the evening of an aurora is, on an . 
average^ twice as clear as the succeeding evening, unlesfe another 
aurora occurs on the latter; in which case, the sky continues 
equally clear. As the forenoon succeeding an aurora is in gene- 
ral unusually clear, this great decrement of clearness usually takes 
place in a few hours,, whilst the increments had required several 
days. ' 

The following table, (abstracted from those on which the nine 
propositions are founded,) shows the, mean temperatures at 9 P. M. 
of the days of the different meteors, and on (He evenings one anS 
two days previous ; also the mean numb^ of days previous, when 
the changes of pressure and temperature commenced.* 



Namea of the meteors. 



Aurora Borealis, 
Polarized clouds, 
Halos, ■^■ 

Vertical beams, . 



II 



z- 



40 
22 
17 

- 4-, 



II 

1^ 



44.9'= 
40.6° 
33.8° 
23.50 



li 

•It- 



44.1° 
37.2° 
29.6° 
16.70 



■fiB- 
1.= 



42.6° 
.35.2° 
28.9° 
14.6° 



El®- 
||| 

5|| 



1.16 
1.90 
2.09 
3.00 



IS" 

ty 

SI'S 

til 

s 



1.95 
2.12 
2.30 
1.87 



• The number of vertical beams is so small, as to forbid confi- 
dence in mean results as to elapsed time. In the case of the 
other meteors, we see a pretty near correspondence ^as to the 
times wheh the thermometric and barometric changes commeh- 

* Certain errors wMeb,. thro\:}gh the inadrertence of an assigtaat, had crept into 
the tables, are beris coirectjed. - 
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ced before them dl ; and find^ in the relative temperatures re- 
quiredfor them, a corroboratioii of the conclusion drawn fiom 
the time of the succeeding storm, in relation to their relative 
heights in the air. 

V The absolute temperature is, for the seasons of their occur- 
rence, low for all, and of itself affords evidence of the existence 
of crystals. From semi-nionthly observations for five yeaj^s, on 
two springs at Schenectady, I have inferred, that the mean tem- 
perature of the earth there is 48.8° ; and thissr accords nearly with 
the mean temperature of the jairin that vicinity for the last, ten 
years. Should we make allowance for the daily mean, and for 
the mean seasons of the year in which the aurora occurs, we 
diould, have a still more just and striking view of the cold usu- 
ally required for its production. The barometer rises and the 
thermometer, falls before an aurora, and the mean length of time 
is about two days ; and consequently these changes commence 
^.bout four days before the storm, or about , three and a half days 
when there are not two a,uroras in succession-s 

Thi^ affords one of the earliest and surest prognostics of the 
storm, and is mor6 to be xeljed on than eveii the Subsequent de- 
pression of the barometef, which, in modem times at least, seems 
solely to have attracted: attention. It would be curious, (though, 
it is perhaps improbable, and I have not seen the original,) if this 
eariy ascent of the barometer were that alluded to in the long 
since banished rule of Pascal. Though this patriarch of this 
branch of science may, as is alledged, have fallen into a grave 
error in regard to this, yet there will be revived a certain modifi- 
cation of his rule, that the barometer rises before a storm ,' and 
perhaps he may be acquitted of the error and prove to b^ the ori- 
ginal discoverer* ~ ' 

That the changesof pressure and^temperatute commence be- 
fore the aurora, accords with the above theory. They are to be 
regarded as among the <;auses rather than the effects of the au- 
rora. Yet that they continue a little beyond the time erf it, I 
have long since observed, and expressed it by the rule, that the 
barometer is usually rising, and the thermometer falling, on the 
evening of an aurora. - , ' 

Within a few years, an interei^ing confirmation of the above 
theory^ so far, at lea^, ^us to the fact of a connexion between at- 
mospheric vapor and magnetiatn, has been: presented in many in- 
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stances, at different times^ in a peculiar deep blue, but not linear^ 
cloud, resting on the horizon iathe north, in the day time ; its 
center of gravity being exactly, or almost exactlyj in tbe'^iag^ 
netic meridian. Whenever the cloud was of this deep blue eolor, 
its direction was taken by the compass ; and to avoid any bias 
from "preconceived theory, a point judged to ire the centre of 
gravity was selected, previous to the use of the needle.^ The 
variation from the meridian rarely exceeded a fraction: of a de- 
gree ; the correspondence in direction being more exact than that 
of the position of irio^t polarized- clouds. Had the writer been 
influ^n6ed by iove of theory, he might have wished the latter 
and more explicable phenomenon to be tl^e m6re regular of the 
two. ' H6 would invite the attention of more northern observers 
to this somewhat m3rsterious phenornenon, should the retifrn of 
auroral epochs repirodufce it. To those less favorably situated, 
he may appear to have drawn upon his^ irtiaginatioh. Did time 
and space permit; he might give more particulars. He topes oc- 
casionally to resume this and kindred subjects, so far as his pres^ 
ent residence in a latitude less favored by auroral exhibitions', and 
his more exclusive devotion to professional duties wift allow. ' 



Art: XIV. — Letters on Atlantic Steam Navigation,' 
Br, Junius Smitji. 

LETTER I. 
N Xandon, 30th July, 1838. : 

TO BENJJLMUT SILLUfAJEl, ESq. 

' [Dear <S¥r-— Perceiving from your, daily and. periodical journals, 
that Atlantic steam navigation is attracting public attention in the 
United States, and having been in some measure instrumental in 
forming and maturing the plan hepe, perhaps the followiitg re^ 
roai^s may not be ^together uninteresting at the piesent moment. 

I do not; mean to advocate the abandonment of the use of ?sails, 
whilst \ shajl endeavor to show that it is not a |iiiioso^cal 
method of propelKng a ship. It wiH be sufficient if I diow that 
the appliftationof , steam power is both safer and more philosophi- 
cal than the 4X)wer of wind in navigatioii. ' 

If you direct your attention to a sailing ship, you will find that 
she has three masts ; that the.se masts are vertical leyers ; and of 
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consequence, tha direct tendency of ttese levexs, when tbe power 
of wind is applied to their sails, is to upset, instead of to |Nx>pel 
the ship. Hence we find, practically, that when the wind in- 
creases at sea, the- shipmaster's first <:are is to take in the top- 
sails, which is notlung more than shortening the levers upon 
which the power of wind acts, A ship going by the wind is 
capsized when the power acting upon the levers is gieateir than 
the resistance* 

When^ ship with her sails set ia taken aback, she is hurried 
stem first into the depths of the ocean from the same cause, and 
not much time given to think about it, unless the levers are short- 
ctned in. time, by taking in the sails, as a change in the position 
of the ship sufficiently quick, brings the acting power to ^bear in 
a different direction. 

If the resii^Dg power of the dbip is sufficient to sustain her po- 
sition on the water, and the levers are forced beyond their strength, 
then the ship is dismasted, and left, a helpless thing, to the mercy 
of the storm. The power always acts upon vertical levers, and 
daily practice, in saiiing^^ps, shows, the danger. In a steam 
• ship, as such, the power is applied to a combination of short 
levers, acting horizontally upon the body of the ship, and in a 
direction the reverse of the power of wind upon sails, always pro- 
pelling the ship forward, and never losing power by a collateral 
motion. 

The paddle-wheels of the British Ctueen are 30 feet in diam- 
eter, of course aboUt 93 feet in circumference. The floats are 
about three feet asunder, which will give thirty one sets of floats 
to each wheel. There are three floats in a cycloidal position in 
each set, nine and a, half feet in the clear in length from one side 
of the wheel to the other, and one foot in breadth. Hence you 
will perceive that each set of floats has a. superficial area of twenty 
eight and a half square feet, equal to 873 square feet for each 
wheel, and 1746 for both. The midship section of the British 
Queen presents a resistance of 550 square feet to be overcome by 
1746 feet of the floats. 

The mean speed of the wheels may be taken at sixteen revo- 
lutions per minute, and at that rate would run 29,760 yards per 
hour, equal to seventeen miles. If we deduct one fifth, the usual 
allowance, from the velocity of the periphery, to reduce it to the 
mean velocity of the wheel, we then have thirteen and a half 

Vol. XXXV.— Na L 21 
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miles per hour for the true speed of the ship by steam po'^er. 
The distance from Portsmouth to New York is 3000 miles ; and 
supposing the ship to run thirteen miles an hour, she would make 
the passage from port to port in nine and three quarters days. But 
we must not overlook the fact that the resistance of the water 
will increase as the square of the velocity of the ship ; aiid there- 
fore it may happen that the same power acting against an inr 
creased resistance, will not be found adequate to maintain the full 
speed which the calculation indicates. But { apprehend it cannot 
fall much short in velocity, and therefore cannot much exceed in 
the time required to perform the voyage. 

Each set of floats is sustained by three radii, fifteen feet in 
length from the centre of the wheel to the periphery. But if we 
count these three radii as one lever of .fifteen feet in length, then 
we have, by the combination of thirty one sets of levers, two 
equal to 232^ feet in length, acting horizontally upon the body 
of the ship, without the slightest tendency to throw her from an 
even keel. The danger of the ship's capsizing, of being taken 
aback, or of being dismasted, is entirely obviated, and the vio- 
lence of the winds can have little other effect than that of dis-* 
turbing the surface upon which she floats. 

P. S. The President, of the same tonnage as the British Queen, 
is now building for the New York line, and will be followed by 
the Great Britain and the United States. 

LETTER II. 

London, Sept. 5, 1838. 

Having shown, in my letter of 31st July, that the navigation 
of a ship by steam power is more philosophical than by sails, be- 
cause the power is applied to short levers, acting in a direction op- 
posite to that of the power of wind upon sails, and always in a 
line horizontal to the body of the ship, and that therefore the 
danger of the ship's being capsized, or taken aback, or stranded, 
or dismasted, or strained by perpendicular levers, is entirely obvi- 
ated ; I proceed to suggest a few things relative to the practical 
results of sailing ships and steamships. 

Notwithstanding all that has been said and written upon the 
impracticability of navigating the Atlantic by steam ships, recent 
experiments have confounded the^theoreticaUy wise, and placed 
the affair upon a footing which no assaults can shake. Driven 
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finom their first position, Uiese scientific champions have encamped 
upon another, confident that their position is impregnable. They 
indeed admit, because they cannot now deny, that it ispracHcon 
ble U> iiavigate the< Atlantic by steam ships ; but jbhey contend 
that the diips will not pay a profit to the proprietors. This is a 
question worthy oS. a minute and carefiil investigation. A fair 
and impartial inquiry may place the matter in so clear a point of 
viewj that the |dainest understanding will comprehend it. No 
doubt those who possess the most practical information on the 
subject, have nursed it for their own benefit, whilst those who are 
not confined to. nasrow thought and selfish views, and who would 
give some light to the understanding of others, have it not them- 
jselves to give. 

Whatever article €f produce or manufobcture can be exported 
or imported in a sailing ship^ at a remun&'aiing freight, can be 
exported or imported in a steaM ship at a greater or equal profit^ 
independently of passengers. To elucidate this proposition, which , 
I am aware the public mind is scarcely prepared to credit, it is 
necessary to go into some details of the working power of steam 
and sailing ships. 

It will be borne in mind, that in constructing a steam ship for 
commercial purposes, independently of passengers, the expense 
will be much less, and the capacity for stowage much greater, 
than when both objects are combing. 

If we build a steam ship of 2500 tons measurement, l^er capa* 
city for stowing, exclusive of engines and fuel, will not be less 
than 1600 tons register,"^ equal to 2400 tons of measurement 
goods, of 40 cubic feet to the ton. A saiUng ship of 400 tons 
register, upon the same scale of capacity, would take 60a tons of 
measurement goods. 

For the sake of calculation, I will take the ports of New Orleans 
and Liverpool for the points of the ^ip's destination. I do not 
specify New Orleans as a more desirable port than any other in 
the United States for steam navigation,, although I believe the 
commerce between that port and Europe may be carried on with 
singular facility and profit, especially as the Western Islands, Ber- 
muda and Jamaica, offervnatural stations for depots of coal, and 
its vicinity to the. Mexican territories opens a wide field for the 
combination of South American commerce.with that of the Uni- 

• By a recent act of Parliament, the engine and coal 'rooms are deducted from 
the gross measurement^ and the remainder is'tfaie i«gftl register tpnnage. 
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ted States and Great Britain ; but by taking the extreme point of 
the United States^ for the pispose of lowing the advantages of 
steam navigation ever sailing ships, it follows thai all intermediate 
ports from New Orleans to duebec, present at least equal relative, 
advantages. 

The following calculations^ founded as &r as practicable upon 
acknowledged data, will lead to a general result substantially cor* 
rect, at all events sufficiently so to show the relative working 
power of steam and sailing ships. 

A 9team ship of 2600 tons, as mentioned above, deducting her 
engine and coal rooms, will leave her register tonnage 1600, and 
supposing her capacity for stowing to equal that of a sailing ship, 
she will carry 2400 tons of measurement goods. 

A bale of New Orleans compressed cottcm averages 20 cubic 
feet measurement, and 400 pounds weight ; consequently, the 
idiip would take two bales to a ton, equal to 4800 bales, for her 
entire cargo. If we assume one penny per pound freight, with. 
five per cent, primage, it would be thirty five shillings a bale, or 
£8400 gross freight. Allowing the ship 73 days out and home, 
she would complete five voyages per annum, and bring home 
24,000 bales of cotton, making a homeward freight of £42,000. 
If we suppose the ship to make only one quarter of a freight out, 
and I see no reason why she should not make a whole freight, 
that would give £2100 out, equal to £10,500 per annum, gross- 
ing, out and home, £52,500. 

Let us examine, upon the same data, the working power of a 
sailing ship of 400 tons register, and see how many it will re- 
quire to perform the same labcnr, and earn the same freight. 

She will carry 600 tons of measurement goods, or 1200 bales 
of cotton, allowing her. the same capacity for stowing as the 
lAeamer, and allowing her to complete two and a half voyages a 
year, which is as much as "she can do, she will then bring home 
3000 bales of cotton. It would therefore require eight i^pi^, of 
400 tons each, to carry the same quantity of cotton in twelve 
months as one steam ship, and to make the same freight out and 
home of £52,500. The relative power being the same, it makes 
¥10 difference in the result, whether the ships carry more or Jess. 

Seeing the work that one steam ship will perform, and having 
ascenained the number pf sailing ships of equal tonnage capacity 
combined, required to perform the same, the only remaining ma- 
terial point now to consider, is the relative expense of navigation. 

\ 
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If it should appear that the expense of navigating one steam ship 
of 2500 tons is less than the expense of navigating eight sailing 
ships of 400 tons each, then laf^ir^end the proposition may be 
considered as proved ; and it follows that it is more profitable to 
the ship owner to emj^oy steam thap sailing ships, independently 
of passengers. 

NoTS. — New Orleans will probably cease to be a port of export and import of 
any. importance within a few yean. The great city of the west must be at the 
bead waters of the Mississippi for foreign steam navigation. Ail the commerce 
will be carried on in steam ships, and they may as well go up the river for their 
fi-eights, as the freights comS down' the river to them. 

EXPENSE OF NAVIGATION. 



Eight SaiUng Ships of 400 Tans each, 
(hu SaiUng Ship 12 Months. 





£ 


s. 


d: 


1 master. 


atlOKpermo«120 








1 mate. 


« 5 « 60 








iSddo. 


« 4 « . 48. 








1 steward, 


"3 "36 








1 cook, 


« 2 10 « 30 








1 carpenter, 


"4 " 48 








14 men, 


« 2 10 « 420 








20 men for one ship, £763 








8 ships. 






8 



160 men's wages, for 8 

ships, is - - £6096 

Victualing 160 men, at 

10s. each per week, is, 

per annnm, • iS416d 

PifTt Charges at Liv^ool.- 
Filotage out and in, £20 
Light & dock dues, 35 

For one ship, -.£55 
or for 8 ships, £440,wfaich 
for two and a half voya- 
ges per annum, is - £1100 

Port Chargiis at JV. Orleans. 

Pilotage in and out, $100 

Levee fees, - - 50 

Towage up the river, 300 • 
Do. down do. 125 

$575 

Or £329 7s.6d, for one ship, 

and for 8 ships is £1035, 

which for two and a half 

voyages per annum, is £S5&t 10 



One Steam Shipy. of 1600 Tons Register, 
One Steam Ship 12 Months. 



1 master. 


at 202. pec mo 


£ 

240 





4. 




1 mate. 


"10 « 


120 








12ddo. 


M 8 " 


96 








13d do. 


it 5 u 


72 








25 seamen. 


a 210 « 


750 








1 enjnneer, 


«20 " 


240 








12d do. 


it 10 tt 


120 








1 3d do. 


« 8 " 


96 


b 





12 firemen. 


« 3 «* 


432 








1 cook, 


" 210 " 


30 








1 steward. 


" 3 « 


36 








1 carpenter, 


ti 4 .' u 


48 









47 men's wages, - £2280 

Victualing 47 men, at lOs. 
ea. per week, per annum, 1222 

1200 tons of coal each voy- 
age — 5 voyages per an- 
num, at 12;. per ton at , 
Liverpool, and 30«- at N. 
Orlean8~6000 tons coal, 
average 2ls. per ton, , 630P 

Port Charges at Liverpool. 

Pilbtaffe out and in ,£22 

Light & dock dues, 140 

£1620 
For one voyage, or 

for five voyages, - ^ £810 
Port Charges at A*. Orleans. 
Filotage out and in^ £25 
Levee fees, -12 
(No towage req'd.) ■' 

£37 
For one voyage, or for five 
. voyages, - - - 185 



Total for 8 ships, £13,943 10 

Gross charges upon eight sailing ships. 
Gross charges upon one steam ship, 



' £10,797 
£13,943 10 . 
10,797 







Difference, £3,146 10 
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Thus it appears that one steam ship of 1600 tops register will 
perform the work of eight sailing ships of 400 tons each register 
in the freight of goods only between New Orleans and Liverpool, 
at less expense by £3146 10^. per annum. The petty expenses, 
such as reporting the ship at the custom-house, advertising, and 
the like, Will always be in favor of the steam ships ; but in show- 
ing the relative working power of the two classes of ships, it is 
not necessary to enumerate trifles. It will however be apparent 
to every candid inquirer, that if a steam ship can not only be 
supported by carrying goods at the same rate of freight as a 
sailii^ ship, but make a larger profit ; that when the collateral ad- 
vantages of passengers, speed, and certainty of time, are taken 
into consideration, the preponderance in favor of the steam is stri- 
kingly obvious. 

Mercantile men will see, that as the time occupied by a steam 
ship in performing a voyage is not half that of a sailing ship, the 
sea ri^ is diminished in the same proportion, and consequently 
the premium of insurance will not be more than half the amount 
charged upon sailing ships. 

The sooner the shippeo: can get his goods to market, the better 
for him ; and if he can do it in half the time by a steam ship, that 
would be required by a sailing ship, it follows, as an inevitable 
consequence, that one half the capital would carry on the same 
amount of business in a steam ship, as would be required in sdil-" 
ing ships ; because he could make two shipments or two importa- 
• tipns, or both, in a steam ship, when he could make but one in a 
sailing ship. The whole commercial capital employed in foreign 
trade, upon the general introduction of steain navigation, will be 
doubled in its powers of^ carrying on commerce,, and twice the 
amount of business done upon the present capital, or the same 
business upon half the capital. 

If I have succeeded in establishing the proposition with which 
I commenced, then we may give rein, and allow the imagination 
to reach forward a few years, when sailing ships will become as 
rare as steam ships are now, and when the ocean will be covered 
with paddle-wheels instead of canvass. 

Astronomers make the circumference of this earth 24,000 niiles : 
steam navigators make it only 1^,000. And although the breasts 
of men will still rage, and the sources of wair remain, yet the na- 
tions of the earth will approximate, and a more subdued state of 
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society lessen the calamities of war, and throw around its horrois 
something of humanity. 

Civilization and intercourse go hand in hand. The light of 
science and the revelations of truths blending their rays, and 
beaming upon bstfbarism, will soften down its character, and 
hasten the advent of more glorious times. 



MISCEIXANIES. 

1, Repwt on tie Shooting Stars of the 9ih and VHh of August, 1838 ; 
by Edwabb C. Herrick. 

It was expected that an unusual display of shooting stars would be 
witnessed on or about the night of the 9th of August, 1838,* The arrival 
of this period w^ awaited with no ordinary interest, inasmuch as there 
was reason to hope that observations might then be made, which would 
remove some of the uncertainties which had hitherto rested upon the ori- 
gin of this beautiful phenomenon. In this part of the country, observers 
were unfortunately deprived, by unfavorable weather, of any satisfactory 
view of the heavens during the season of the expected visitation. The 
accounts of observations which I have hitherto received from distant 
places, where the sky was clear, although not in every particular so com- 
plete as cbuM be wished, are yet amply sufficient to show that the mete- 
oric shower of August did not disappoint the expectations of those who 
looked for its recurrence during the present year. 

I. Observations made at New Haven, 

In order to obtain a thorough^ knowledge of the phases of this mete- 
oric shower, it seemed necessary to observe on the'nights of the 8th and 
11th, as well as on those of the 9th and 10th; - Accordingly, on the eve- 
ning of the 8th, I kept a look out, and saw in half an hour,- ending at 9h. 
15m. ^e meteors, one of them more brilliant than Venus, with a splendid 
train. This number is not much above the average. At later periods of 
the night, the view was so much interrupted by clouds, that no regular 
observation was kept up. During the night of the 9th, the sky was en- 
tirely overcast. On the evening of the 10th, at the end of twilight, the 
sky was dear. Bemg myself occupied at that, hour, Mr. Jf. D, Bagg 
kindly offered his assistance. Taking his station at 9h. and directing his 
attention towards the S. at an elevation of 80*^, he saw in an hour 28 me- 
teors : a lad, standing by, counted^ during the same period, in the North, 

, * See this Journal, Vol. 33, p. 402. 
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26. Thesinoon roee at 9h. 42in. and, coDieqiientIy» ha4 Aus far intet^ 
fered very little. Between lOh. and lib. Mr. B. ccwnted in the same 
region, 20 meteors, which, considering the presence of the moon, icr evi- 
dently an increase on the hour previous. Soon afler llh., as we were 
arranging for the night, clouds rapidly overspread the heavens, and frus- 
trated all fhrther observations. The entire night of the 11th was over- 
cast and stormy. The evening of the 12th was beautifully clear, and 
even at this late date, it was evident, from a quarter of an hour's observa- 
tion, that shooting stars were much more numerous than common. I re- 
gret that I could not conveniently watch throughout that night. Mr. E. 
Fitch informed me that in one hour, somewhere between 9h. and llh. of 
that evening, he counted about 25 of these meteors. 

II. Observations made at other places, 

L At Mtddktoum, Ct. watch was kept by Prof. A. W. Smith, and 
Messrs, Knox and Rice, of the Wesleyan University. During the whole 
night of the 9th, clouds covered the eky. On the night of the 10th, the 
sky was still cloudy, and afforded no opportunity for regular observation, 
but the observers were convinced that the meteors were more numerous 
than usual. No obsenratiims were attempted on the night of the 11th or 
12th. 

2. From Geneva,' N. Y. Mr. Azariah Smith, Jr. writes, that on the 
evening of the 9th, about 9 P. M. the sky was partially clear in the North, 
and that on going alvoad. to observe, he ^' saw half a dozen meteors shoot 
ao'oss the open spacQ in about the same number of minutes ; after which, 
through the night, clouds covered the heavens. Of these meteors, all but 
one passed from the East to the West,, and that one came from the zenith. 
Two were peculiarly bright and lefl long trains in their rear." , No ob- 
servations on the nights of 10th or 11th. 

3. At Buffalo, N» Y. observations were made by Mr. R. W, Jtaskins 
and Dr. C H. RaymoncL On the morning of the 8th, from Ih. to 3h. 
30m. they saw fifteen meteors, which is, of course, nothing unusual. 
" The morning of the 9th was densely clouded,' with rain falling copious- 
ly." On the m<Mrning of the lOth^ observations were commenced at Ih. 
A. M; " The state of the heavens was unfavorable. The moon, ap- 
proaching the meridian, was so luminous as to obscure every star in her 
vicinity, save those of the first magnitude ; the whole South, from this 
body to the horizon, covered with clouds, whidi w^e rapidly extending 
themselves over the other portions of the sky. At 2h. 30m. there was no 
clear sky to be seen. During this hour and a half, and under many dia* 
advantages, forty meteors were counted" by the two observers. Mr. 
Haskins continues, " The appearances this morning. When taken in con- 
nection with all the adverse circumstances under which they were view- 
ed, I am inclined to think were somewhat peculiar. Had there been 
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dear sky, absence of moon, and observers enough IQ have scanned every 
part of the heavens, H seems probable that meteors in considerable profu- 
«ion might have been, counted. Of those «een, the greater part left visi- 
ble trains behmd them^ and many of them were deen through a haze 
which obscured all the smaller stars. As to a pom% of radiation : there 
are some facts connected with these observations^ that may indicate such 
a point; but they may, just as well, in our present state of knowledge, be 
whoHy disconnected with the phenomenon, and certainly can not now be 
offerjed as proof on this point. The lines of flight of most of these mete- 
ors, if extended back, would cross near the tail of Camelopardalis, and 
this is the point, (55° R. A. 60^ N. D. ) which Mr. Schaeffer points out as 
the centre of radiation pf the August shower of 1837; As a comcidencOy 
this is perhaps worth mentioning^ but certainly as nothing more at pres* 
ent" -No observations on the night of the 10th or 11th. 

4. At Hudson, OMi), very good arrangements fof observation were in- 
stituted 4)y Professor Zroomts, but they were almost entirely defeated by 
clouds: The report which he has published in theClleveland Observer of 
Aug. J6, 1838, concludes thus :— ** On the wholfe, then, although the 
total number of meteors seen here was small, on account of the very unfa- 
vorable state of the weather, the observations lend some support to the 
theory that meteors are unusually numerous about the 9th or 10th of 
August." No observations on the night of 10th or 11th. 

5. At Barren Hill, about 12 miles N. of Philadelphia, Pa. observa- 
tions were made on the night of the^8th by Mr. Geo. C Schaeffer, who 
reports as follows : " The house from which I observed was in a valley, 

t)ver which the smoke from the fire in New Jersey spread a mist like a 
curtain, which, illuminated by a full moon, formed a very unfavorable 
medium through which to observe. My view was limited to a small por- 
tion of the heavens, so that I could not have seen more than one fiflh or 
sixth of the entire number visible in a clear and moonless night. Between 
llh. SOm. and 12h. 30m; I saw about 20. From various estimates, I 
think they appeared [to a single ob^rver] at. the rate of 15 or 20 an hour. 
I watched very closely for the radiant point, and found it near where I- 
placed it. in August last, [see this Journal, Vol. 33, p. 134,] but, to my 
very great i^urprise, there was a constant and regular progression of this 
point. In this I am not mistaken, as I devoted my whdte attention to 
determine it. Between 11 and 12, it was about Id® from « Cassiopeiae, 
in a line from it to the North Polar Star ; it passed near the star first 
named, inclining downwards, and at 3h. it was.ls® or 2^ on the other 
side of it." No observations on the night of IHh, 10th, or 1 1th. 

6. At Norfolk, Fa.. observations were made on the evening of the lOthj 
by Messrs. J, D, Dana, H Eld, Jr. and /. W:E. Reid, Mr. D. writes : 
** Between 8h. 55m. and lOh. P. M. v^e observed thirtif six, which obvt- 
oufdy far exceeds the usual number at that hour. They^ appeared to 
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radiate from Cassiopeia, bat it was not very easy to. determine satisfaoto* 
rily, the radiant point The sky, within 25^ of the horizon, was obscured 
by a thick haze, which prevented our seeing any meteors below thfit 
altitnde." At a later lioor. the clouds and the moon rendered it unadvi* 
sabJe to resume the watch. No observationtj <m the night of 9tb or 1 1 th. 

7. At Society Hill, 8. C. Mr. WilHam A. Spqrks watched, at inter* 
fals, on the night of the 9th and morning of the lOjlh. On the 9th, at 
evening, the sk^ was clear, and the number of meteors appeared some- 
what unusual. ' " About 3h. A. M." (10th) writes Mr. S. " I was awaked 
by my servant, who inforjned me that ' he had seen five stars fall since 
he first got up.' I rose immediately and went out, and although the 
moon was shining with brilliancy^ .in mid-heaven, I saw at intervals of 
from two to five minutes, quite a number shooting in all directions. At 
dh. 35m. one remarkably^ bright, which I noticed more particularly, took 
its origin in the vicinity of the belt of Orion^ shot about 30^ toward the 
N. nearly parallel to the horizon, and almost eclipsed the splendor of 
Venus, which was just then emerging fi*om the East. At 3h. 45m. the 
sky became entirely overcast with cumulo-stratus •clouds, which prevent- 
ed further observation.. On this occasion, I counted twentj^ four mete- 
ors." Mr. S. states, that t>n the nigbtaof the 8th and 10th the displays 
were much inferior^ to that of the night of the 9th. 

8. At Wilmington Island^ near Savannah, Ga, Mr. Thomas JR. Dul- 
ton made observations, which are far more extensive and satisfactory than 
any which have hitherto reached me. The foUowiiig table contains a 
i^nopsis of the results. 



Date. 


Time of Obsenration. 


1 
s 

a 


■I 

6 


Remarks. 


■ 1838. 
Aug. 9. 

:: J.?- 
" 11. 

(( if 


h. in. h. m. 

9 30 P.M. to 11 30 P.M. 

11 30 p.m. to 25 a.m. (10th) 
25 A. B^. to 1 25 A. m: 

4 10 A. M. to 4 20 A. M. 

9 30 p. m: to 10 45 Pi M^ 
11 20 p. M. to 20 a: m. (11th) 

30 A. M. to 1 30 A. M. 

3 A. M. to 4 A. M. ' 


Id 

13 

14 

9 

17 

24 
26 
55 


9.5 

14.18 

14. 

54. 

13.6 

24. 
26. 

55. 


{ Moon rises at 9h. 
< 25m. four days 
I past full. 

( Moon rises at lOh. 
( fivedays past full. 



The following extracts are taken from the remarks which Mr. Dutton 
subjoins. " You will, I think, agree with me, that the present year pre- 
sents, at this plaise, a recurrence of the meteoric shower <tf August laist. 
In regard to number, two circumstances aie to be considered : 1st, t&at 
there was but one observer; and 2d, that the moon was more than half 
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full. It is generally adiQitted, that it requires, at least, three observers to 
DoteaU, and that the fall moon obscures two thirds or three fourths of 
those which would be visible in its absence. In the present case, we may 
e^fely say, that one half were rendered ^visible by the light of the moon. 
On ^he night of the 10th, one observer saw 140, in 5h. I5m. [and I^ of 
them in 4h. 15m.] Three observers would have seen 420 during the 
same time, [and in the absence of the moon, 840.] On the night of 
Nov. 12, 1837, four observers saw at New Haven, 223 in five hours ; the 
"moon at that time obscuring, perhaps, one ^rth more than in the 
present case. "^ ' c ' \^ 

" On the night of the 9th, the centra t>f radiation appeared to be near 
a point in R. A. 35° N. D. 69°. The more extended observations of 
the following night led me to place it somewhere between this point and 
s Cassiopeiae. I have more confidence in this conclusion, as on the night 
of the 10th, the meteors were more abundant, and several large ones started 
from near the radiating point. I can say with certainty that this point 
lay somewhere within the triangle formed by the three stars b, t, and V 
CassiopeiiB. From this poirrt radiated at least three fourths of alKthe 
meteors seen on the nights of the 9th and 10th. Of the meteors thus 
radiating two thirds had trains: It was rem iark able that of all those which 
had trains, there was but one which did not move from the radiating pdnt. 
As this point was -during most of the time of observation somewhere be- 
tween 20° and 60° above the horizon,' and as the meteors generally made 
their appearance at more" than 30° from this point, we should conclude 
that but few would be observed to fall directly tbwards the horizon. This 
was the case during the two nights. AJbout fifteen were seen to descend 
towards the north ; the remainder either rose, passing near the zenith, ot 
moved toward^'^the south in lines nearly parallel to the horizon. The 
field of view during the . nights of 9th and 10th, was the northern and 
northwestern pan of the heavens, including on the right the constellation 
Cassiopeia and extending 10° or 15° south of the zenith.' From 3h. to 
4h. on the morning of the llth, I hardly noticed one which did not come 
from the radiating point. None of the meteol-s seen on previous nights 
(between July 2Sth an^ August 6th inclusive) seemed to have a common 
centre of radiation. As to magnitudes ^ it may be observed that the me- 
teors were of two very distinct classes ; — one composed of such meteors 
as are visible upon every clear night. This class contained one fourth oif 
the whole number seen, and were distinguished by their small siz^, (not 
exceeding stars of the third magnitude,} by their unconformable direc- 
tions, and their greater velocity. The other class, containing the remain- 
ing three fourths, were all as large as stars of the second magnitude, and 
half them were equal in size to Venus as she now i^pears as the morning 
star. Of this class, but ant had a direction which could be called un« 
conformable, and at least two thirds of them had trains. Most of the 
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trains vanbhed itt soon as the meteors which they Mowed, but in some 
cases they remained for one or two seconds, and were occasionally 15^ 
CMT 20^ long. The vdodiy of those meteors which were conformable was 
much less than that of these meteors which were unconformable, and 
much less also than that of those which are commonly seeur Those 
whose course was longest were visible from one and a half to two sieconds; 
The color of these meteors was remarkaUy uniform, and was a reddish 
yellow, or flame color. In some cases the train was of a deeper color 
than its att^idant meteor.'^ - ■ ■ 

No facts concerning the appearance of this meteoric shower have yet 
been receifed from abroad. If the weather was favoraUe, observations 
were doubtless made in many parts of Europe. Especially may we expect 
a full report from M. QueUki, of Brussels, who has done more thaa any 
one in Europe towards directing public attention to the subject of the 
occurrence of a meteoric shower m August. 

Remarks an the preceding Statemenis, 

BefcHre we can determine whether the exhibition of last August was 
nnusual, it is necessary ta know the average number of shooting stars 
visible at other times. Numerous observations made in conjunction with 
my fellow-laborer, Mr. A. B, Haile, and occasicmally with other friends^ 
furnbh some materials for the determination of this question. These 
were made chiefly in the fall, winter and spring months, but the results 
will probably apply without much error to the summer season. Accord- 
ing to these observations, irthe light of the sun and moon be absent, the 
average number of meteors visible at the most abundant se^ason of the 
night, viz. fr(>m 3 to 6 A. M., is about Jifty per hour ; and from 6 to 10 
P. M. about twenty five per hour. Of these a single observer would 
probably detect one fourth or one fiflh part. Much difference however 
exists in the fertility of the different quarters of the sky at different hoitfs^ 
and many more observations must be made, he&re exact data on this part 
of the subject can be obtained. In the present state of our knowledge 
it seems not improper to multiply by four, the number seen by an ind^ 
vidua}, in order to obtain the whole number visible at the place during 
the period of his observation. What proportion of these meteors is con- 
cealed by the light of the moon at its different stages, cannot be fixed with 
minute accuracy. -If we assume, that in the present instance one half 
were rendered invisible by the moonlight, it will doubdess be considered 
a liberal allowance^ liooking at the foregoing accounts with these prin- 
ciples in view, it is evident that the number of meteors seen in this country 
ahout the l^Hth of August, 1838, was from three to eight times heyondjhe 
average. To specify a single instance ; — Mr. T. R. Dutton, near Sa- 
vannah, saw between 3b.. and 4h. A. M. of the 11th, fifty five meteors. 
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Multiplying^hb number by ^r, and the resaiuog quantity by Im/we 
obtain for Uie entire number which might hare been aeen at that place, 
had the moon been absent, 440, or about nine times the average. It is 
unnecessary here to reduce the other reports in this way, as any one who 
chooses can do it for himself. 

The observations on the position oTthe radiant point of Ms shower 
are^not altogether satisfactory, and it will probably be advisable to wait 
for the better opportunity of determining this point which the meteoric 
shower of August 1899 will present, rather than to attempt to reconcile, 
the accounts which have been already made public. Enough is known 
ta prove that this radiant (as seen in this latitude) lies fifly degrees north 
of the point towards which the earth is at the time tending. This fact 
may perhaps intimate that the meteoric zone ^does not lie in the plane of 
the ecliptic. 

Neither can we yet decide on what day^ between the 8th and 13th of 
August the shower arrives at its ma^pmum. The determination of this 
and other important features of the phenomenon must be postponed to the 
coming year. ^ 

We are probably still unacquainted with all those periods^of the year at 
which shooting stars occur in unusual numbers. It cannot be concealed, 
that on the night of the stxM of December, 1798, Brandes alone saw these 
meteors at the rate of 100 an hour for four hours.' This display must 
have been nearly or quite^ equal to any August, or November shower 
which has been witnessed since 1833. It is a highly interesting question, 
whether shooting stars do not now occur in unusual numbers on or about 
this day of the year, and it is .earnestly to be ho]ied that none of our ob- 
servers will suffer this period of die present year to pass without the most 
attentive inspection of the heavens. 

To the facts heretofore adduced in this Journal (Vol. xxxni, p. 176^*- 
180 ; 354—364; 401, and Vol. xxxiv, p. 180— 182) in prqpf of the oc- 
currence of a meteoric shower in August, I add the following testimony, 
which although not of the most Satisfactory character, seems to merit 
quotation. 

1. In Miss Harriet MBriif^ehu's Retrospect of Western Trandy (Amer. 
ed. 2 vols. 12mo. N. Y. 1838,) VoL2,p. 87, is^the annexed account, 
pertaining to the evening of August 8, 1835 : — ^" While the bright glow 
was still lingering in the valley, and the Ay was beginning to melt from 
crimjson to the pale seagreen of evening, I saw something sailing in the 
air like a glistening golden balloon, * * * It burst in a broad flash and 
shower of green Are. \% was Ae most splendid meteor I ever saw. ** 
I saw an unusual number of falling-stars before we reached home." 

2. In Capt; J. £. Alexander's Transatlantic Sketches, (Amer. ed. 8vo. 
Philad. 1833,) p. 102, in an account of thertremeDdous hurricane which 
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visited the West Indies cm the pigbt of Wednesday, August IQ, 1831, 
occurs the following. '' * * Thpse who were driren into the fieids, so 
for from being able to stand on dieir legs, could not even sit up, the wind 
was so violent as to throw them on their faces. The lightning flashed 
tremendously in their eyes and appeared to strike the ground only a few 
yards from them ; but such was the roar of the wind, that the thunder 
GQilld not be heard. Innunurabk jire-baUs were seen to fall from the 
clouds." 

The account of this hurricane which is copied from a Bridgetown 
(Barbadbes) paper into Lieut Col. Reid's ''Attempt to develop the Laxo 
of 8tormSy ^c" 8vo. London, 1838, gives the following additional partic- 
ulars. ^ About 3 A. M. (Aug. 11) the wind occasionadly abated. ♦ ♦ * 
The lightning also having ceased for a few moments only at a time, the 
blackness in which the town was enveloped was inexpressibly awful. 
Fiery meteors were presently seen jUlling^ from the heavens ; one in par- 
ticular,- of a globular form and a deep red hue, was observed by the writer 
to descend perpendicularly from a vast height. It evidently fell by its 
specific gravity, and was not shot or propelled by an extraneous force. On 
iqpproaching the earth with ai&celerated motion it assumed a dazzling 
whiteness andtm elongated form, and dashing to the ground in Beckwith- 
Sqnate, opposite the stores of Messfs. H. D. Grierson &b Co., it splashed 
around in the same manner as melted metal would have done, and was 
instantly extinct. In shape and si^e it appeared much like a common 
barrel*shade (a glass cylinder piit over candles in the tropics) ; its^rill- 
iancy and the spattering of it^ particles on meeting the earth gave it the 
resemblance of a body of quicksilver of equal bulk." p. 29. 

New Haven, September, 1838. 

2. Observations made at Yale CoUege on the Eclipse of , the Sun of 
September 18, 1838. — Communicated by Profesisor Olmsted. ' 

I was prevented, by peculiar circumstances, from making any prepara- 
tions for viewing the interesting eclipse of September 18th, having re- 
turned home from a journey only on the day pf its occurrence.. I found, 
however, that there was less reason for regret^ as two young gentlemen of 
our senior dass, H: L. Smith and E. P. Jffason, had been very assiduous 
in making preparations for viewing the eclipse, having the necessai*y in- 
struments all in readiness, and the time well regulated. Indeed, each of 
them was furnished with a good telescope of his own snaking, the former 
a Gregorian of three feet focus,* the latter a Newtonian of seven feet. 
'• • > ; ■ - : 

* Messrs. H. L. Smith and F. Bradley have recently constructed a large tele- 
scope^ of wl^ich thej have fiiniishetl me the following memorandum : The reflee- 
tor has a focal length of about fourteen feet and ijs ope foot in diameter, of the 
HeiBchelian eoostruetion. The stajid «nd adjustments are not yet completed, nor 
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Both accoitipanied me ~ia the College Ohfl^ralory^ while I made use of 
our large Achromatic of ten feet focus. 

The weather was remarkably -fine. For some time previous, the atmos* 
phere was cloudy, with some rain, and the prospects were very discourag- 
ing ; yet cmly an hour or two before the eclipse came on, the clouds broke 
away, and presented a sky as clear aad serene as could possibly be de- 
sired. Indeed, we were great gainers by the previous state of the atmos- 
phere, the sky being washed clean of all vapors, while yet the sun had 
not shone long enough to disturb the tran<][uillity of die medium, by a»* 
cending and descending currents. Hence, there was a peculiar shaip- 
ness in the line presented by the solar disk. 

Each of the three observers kept separate notes, but the observations 
of the commencement of the eclipse differed scarcely at all from each 
other, and none of them from the tiean of the whole more than one fifth 
of a seconds The average of th^ three gave the .following results, ex- 
pressed in mean time : ' 

Beginning'of the eclipse, . . 3h. 21m. 14.47s.* 
End, ... . . . 5h. 52m. 17s. 

The profile of the moon projected on the ^sun's disk, as seen through 
the large Refractor (Clarke's Telescope) with a power of 180, presented 
. a very irregular outline. One mountain in particular, (Mom D'Jikmbert ?) 
near the centre of the margin, swelled out with striking prominence, hav- 
ing the rounded figure of an obtuse cone. ^ 

The darkness was not such as to make any of the stars visible to the 
naked eye ; but a solemn; bronzy i^eil was thrown over the face of nature. 
The changes in the Barometer and Hygrometer, were inconsiderable; and 
the Thermometer suffered less reduction than it probably would have done 
had not the sun a short time previous emerged frpm a cloudy atmosphere. 
No change worthy of note was observed in the magnetic intensity. 

Mr. Mason had attached to his telescope a divided object-glass micro- 
meter, by means of which he made multiplied observations on the solar 
cusps, an account of which I am happy to subjoin in his own words, 

is the telescope in an advantageous position for making delicate observations. 
The tube is a twelve-sided prism, strengthened internally by iron rings. The 
following objects have already been seen, and the results wiH afford some idea of 
its power. The nebula in Hercules betw'een r^ and ^ resolved into an immense 
numl^er of small stars : — the annular nebula in Lyra very bright and distinct : — 
Debilissima inter 4 et 5 « LyrsB, easily seen by direct vision : — small star near o 
LyrsB very bright and distinct :— c Bootis., 4 and 5^ Lyree of course cMJly sepa- 
rated r — o" Coronae Borealis, 9t Aquiloe, and the star south^ following p Bbotis very 
distinctly double-: — ^ Orionis triple : — companion of Rigel very bright, even when 
the stars of the belt had disappeared in the moraiag light* 

* It will he seen that this is 42.47 seconds later th^n the time given in the 
American Almanac, 
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deemingr it unnecessary to add any remarks of my own, farther than to 
ezjMreas my entire confidence in the accuracy of his determinations. 

Micromeiric Measurements taken by E, P, Mason. 

During die progrei^ of the eclipse, frequent measures were taken of 
the distances of the cusps, and the corresponding instants of observation 
were accurately noted. The instrument with which these were obtained 
was an achromatic object-glass micrometer, of Dollond's construction, 
attached to a 7 ft. Reflector, the value of whose scale had been determined 
by frequent comparisons with ah accurate sextant in terrestrial measures, 
and by observations on stars of the Ast. Soc. Catalogue. I'he following 
are the distances obtained : » 



Time of Oteervatlon. 


Distance of Cusps, i 


Time of Observation. 


Distance of Cuspe.! 


h. m. 


8. 


/ 


// 


h. 


m. 


8. 


/ u 


3 26 


ejB 


10 


23.43 


4 


14 


15.0 


28 33.16 


" 27 


49.1 


12 


1.63 


« 


15 


12.9 


28 44.39 


" 29 


61.2 


13 


37.14 


a 


16 


37.7 


.23 53.88 


" 30 


58.0 


14 


28.11 


i( 


17 


36.6 


29 6.53 


" 31 


43:9 


14 


57.48 


« 


31 


36.3 


29 8.68 


« 32 


43.7 


15 


36.92 


nearest approach 


19 13.59 


" 36 


5.4 


17 


2.18 


tt 


51 


41.9 


29 16.77 


" 38 


19.2 


18 


36.72 


(( 


63 


18.8 


29 24.40 


" 42 


2.2 


20 


23.52 


tt 


65 


44.2 


29 23.38 


" 43 


18.5 


20 


67.98 


tt 


68 


39.5 


29 1356 


" 44 


26.9 


21 


20.87 


6 





49.7 


29 4.88 


" 47 


53.9 


22 


36.64 


<i 


1 


38.6 


28 66.63 


« 48 


85.7 


22 


64.68 


«< 


2 


28.0 


28 63.51 


•' 60 


37.9 


23 


32.79 


. . « 


3 


16.4 


VSd 43.51 


" 62 


44.6 


24 


12.57 . 


(( 


4 


10.8 


28 41.66 


" 64 


16.8 


24 


38.56 


<< 


7 


65.3 ' 


28 6.79 


" 65 


6.2 


24 


62.99 


(S 


8 


34.2 


28 2.44 


" 65 


48.1 


25 


2.61 


« 


9 


26.0 


27 53.38 


" 68 


33.6 


25 


46.78 


(I 


11 


24.3 


27 29.23 


" 59 


18.0 


25 


69.69 


« 


12 


18.7 


27 19.43 


" 69 


62.9 


26 


6.48 


« 


la 


40.4 


26 56.76 


4 I 


66.0 


26 


27.62 


(( 


14 


39.3 


26 50.70 


" 8 


6.0 


. 27 


46.16 


St 


16 


42.1 


26 16.15 


" 9 


139 


27 


67.91 


■ tt 


18" 


18.8 


25 57.65 


" 10 


11.7 


28 


1.93 


tt 


19 


56.1 


25 37.30 


" 12 


21.3 


28 


22.52 











A mean of 4 measures, in a direction about 15° or 20° inclined to the 
horizon, and 20m, previous to the instant of first contact, gave for the 
sun's diameter 31' 63.7". These were, however, taken amidst the hurry 
of preparatu>n for the eclipse, and were too few in number to be a stand- 
ard for the subsequent measures. The following horizontal diameters 
may be considered/ more determinate, and will serve to show the confi- 
dence which may be placed in the measures of the cusps : 
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8h, 15in. . . , . . 31' 54.08" 

" 63.20" 

" 55.19' 

20ni. - - . . " 55.56" 

- " 55.64' 

" 55;00' 
. - ' " 54.8*", 
" 27in. - . . .. " 54.95' 

the mean of which is 31' 54.81". It should, however, be remarked, that 
a more perfect judgment can be formed of the exactness of contact of 
sharply terminated points, such as were theobsps during the eclipse, than 
can be the case with .edges or limbs, as tremulous as that of the sun, 
where an alternate overlapping and recession leaves something to estima* 
tion. On this account, an attempt to obtain several measures of greatest 
distance of limbs was relinquished, both because greater inaccuracj was 
appreheiijded from the above source, and the measures of the cusps a^ 
forded a more advantageous method of arriving at the same results. 

The maximum distance of the cusps, which may be obtained by inter« 
polation from those nearest in point of time, will give the observed diame- 
ter of the moon, free, it is believed, from the effects of irradiation. The 
minimum distance will be a greatly magnified measure of the error of 
the moon's assumed latitude, the ratio of increase of the distance of the 
ciisps at that point to the corresponding difference of the latitude being 
about as 25.7 : 1.* . 

At 5h. 20m. the measures of distance were relinquished, asthe sun's 
proximity to' the horizon would fioon render any further observaticm of 
this -kind of litde value. 

At the end of the eclipse, the sun was scarcely 3 degrees above the 
horizon, and the extreme undulaticm of his limb rendered much accuracy 
in the time of tl^e observation impossible , and being, therefore, deemed 
«f little importance, it was not carefully noted, and lOky possibly be in 
error. ^ ^ - 

The sidereal clock, from which the above determinations of time were 
taken and reduced, had been compared frequently during the months of 
August and September with transits oi stars; and the deviations of the 
transit instrument, the value of the divisions of its level, and the irregu- 
larities of the clock's rate, carefully registered and applied. From a 
comparison of these observati<M^s, it appears, that the error of observation 
«■ ■ f .. ■ ■■ ^ « ■. •« — ■ ■ I . .. ■ ■ ■ ■■» — - « -- ■ .1 ■ ■■ 

* The mofon's latitude, as assumed for the calculation of the eclipse in the 
American Almanac, is by the obflervfttipn of the-nearest approach of cusps, 10.05'' 
too l^rge ; si determination which, if the ealculat«d semidiaineters of the sun and 
moon be correct, is in errpr by only one nineteenth part of the error of.obser- 
vatiofl. 

. Vol. XXXY.— No. 1. 23 
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in the traask of a Bxngfe wire k seldom orer ^ of a aeeond ; and the 
mean of the 5 wires of the instrument- wpoidy therefore, render the proba- 
ble errw certainly less than .1 of a second. The error arising from ir- 
regularity of the clock's rate is rendered of comparatively little moment 
by the .fortunate coincidence, nearly, of the transit of Antares with the 
middle^ of the eclipse. The only remaining error of importance, that of 
the imperfection of vision, in noticing the first moment of ingress, inay 
be presumed to be very small^ from the circumstance that the observa- 
tions were entirely mdependent, at two diflferent clocks, in separate 
apartments, and the tsoincidence, of results was not mutually known titt 
spme minutes afterwards, thereby preventing the otherwise natural resuH 
of catching the first glimpse by contagion. The agreement of. the times 
of commencement to less than .3 of a second, under such circumstances^ 
goes far to prove their accuracy. The clocks were compared by coinci** 
dent beiUs immediately before and a^r the ingress. 

The distances of the cusps are uncorrected for difierepce of refraction, 
which, in the last measures, is of considerable amount If any of them 
should be found discordant with the others, from error in counting from 
the ck)ck, or in registering, they will easily be discovered in the calcula* 
tbn, and corrected, if the mistake is evident, or otherwise entirely re* 
jected. 

3. Supposed new mineral at BoUm, Jffass* — ^The folbwing angles were 
obtained with the reflective goniometer,., from a small crystal of a ^een 
aiiineral, 'Sparingly disseminate4 in massive Scapolite, at the Bollon lime 
quarry. It occtmi in small isolated prismatic individuals, imperfectly 
crystalline, or in divergent^ groups of slender flattened prisms, more or 
less perfect The mineral has been considered GadoUnite, and by Prof. 
Sbepard, who early observed it at the above focality, as AUanite, to which 
it is closely allied, if not identical with it 

The primary is an oblique rhomboidal prism, M : T ^ 113'=' 45' and 
66° 15', M : e (replacement of obtuse lateral edge) =; 149°, T : e = 144° 
45-', M : e (replacement o( acute lateral edge) = 128° 45', T : e = 117P 
30', c.: e = 97° 45' and 83° 15'. Thtf crystals are flattefied parallel 
^^ith e, and slightly resemble some varieties of green hornblende. -M is 
bright, T much less so ; ^ is de€])ly channeled. No cleavage apparent 
H.= 5.75. G. as found by Prof. S. 3— 3.25, the former obtained with a 
fragment weighing 1.2 grains ; the latter, with 2 centigiammes^ or about 
one third of a grain. Lustre^ resinous ; streak, greyish or greenish white. 
Color, grass green — blackish green ; transluisent — subtrandiicent ; brittle. 

A black variety occurs in the Petalite of the same quarry, whioh^ in 
lustre and color, much resembles Allanite. The above an^es and other 
characters seem, however, to indicate that this mineral is a distinct 
species.. If it should prove, however, on further examination, identical 
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with ^Atlanitey Ibe above angles, as they were taken with the reflective 
goniometer, should be substituted for those usually given, which were 
obtained with the common eonlometer. 

I have not observed any terminal planes,^ but infer the probable obli- 
< quity of the primary, from the direction of i^ seain of carbonate of lime, 
which intersected the crystal. If we can place any dependence on this 
kind of evidence, the Crystal is oblique from an MtLse edge. 

The scapolite in wiiich the mineral is found, contains, also, exceeding- 
ly minute zircons, scarcery ^V iu^h long, and also very small prisms of 
rutile. The zircons are square prisms, having the lateral edges jtrunca- 
ted, and pyramidally terminated at each extremity ; a narrow intermedi- 
ary plane replaces the edge between a pyramidal plane, and one trunca- 
ting a lateral edge. They are described in Naumann's System of Cryi^ 
tailographic Notation, as follows : ao P oo . oo P. P. 2 P2. ^ J. D. Dana. 

July, 1838, 

4. New hcaHty of Crichtonite. — ^This min^al is foimd in the north 
part of Litchfield, Ct. about two miles from the village. The locality is 
upon the east side of the road, leading from the Wolcottville turnpike to 
Torrington, on the land of Mr. Jghn A. Woodruff. It occurs crystalli- 
zed in short hexagonal prisms, with the alternate angles replaced by 
single planes, inclining upon the base, at an angle of lv21 ^, and' upon the 
lateral planes, at , an angle of 134^. The largest of the crystab are 
about three quarters of an inch in length, and two and one quarter inches 
in diameter. It. is found imbedded in fragments of rock composed of 
quartz and mica slate. The prevailing rock is mica sla^, from w^ich 
these probably have been detached. ', , , . 

The mica slate also contains an abundance of staurotide. A common 
form of the crystals is that of the primary form, with the obtuse angles 
Replaced. Some of them are four inches in length; 

Y. a Aug, 1838. T. S. GoLd, A. B. 

5. Stilhiie, Ckabctsii, and other minerah^ at Sionington^ O.— Stilbite 
has been found within cavities in gneiss on the Stonington rail road, two 
miles and a quarts from that village. It is imperfectly ctystaiiized, being 
composed chiefly of implanted globules^ with occasional botryoidal mass- 
es, which, when broken, present the stellated structure common in this 
species. It is of a wax-yellow color,- and subresinous luistre.' Some speci- 
mens are of a light ydlow color. 

Chabasie, — ^la connection with the above, were found very minute 
crystals of Chabasie, of a light red color^ But in a ledge on the rail 
road, a quarter of a mile further from its termination at Stonington, were 
foimd in r)ither more abundance, aggregated crystals of a deep carnation 
red cdor. The crystals are i^ery obtuse rhombohedra, from one fifth to 
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one tendl of an inch in diameter. Owing to the brittleness of these mv»- 
erak and the great hardness of the rocks in which ^ey are imbedded, 
none but small fragments can be obtained, unless expensive excavations 
are made. 

Associated with the above mentioned minerals are aldo found small 
traces of the following : 

l: Zeolite, in^mall masses, whose fracture presents stellated radiations 
of a pink color. Their size varies from one fifth to lialf an inch in diam- 
eter. 

2. Calcareous Spar, (with the last mejationed Chabasie) in hexagonal 
prisms ; and at the other Jedge, in coippact masses. 

3. Scapolite, of an imperfectly crystalline structure, and light green 
color, partly decomposed. 

4. Sphene, in two or three minute black crystals. 

5. Apatite, in small crystals of a bluish green color* 

6. Magnetic Iron, in small masses. 

In a ledge on the rail road, three miles and three quarters from the vil- 
lage of Stonington, are several veins of quartz, partly compact and in part 
composed of. interlocking crystals. In two of these, which were from 
half an inch to -ah inch and a half in thickness, was found a layer of 
Fluor. It is generally about one fifth of an inch in thickness, varying, 
however, from one third to one tenth' of an inch. The colors are light 
green and dark purple. / 

Traces of the same mineral were^und in other veitiis at the same ledg^. 

At this place were ako found thin veins of calcareous spar, dolomite, 
and serpentine. ' W. W. Rodman, A. B. 

6.^ Crichionite^ in JR. J.— rit is found in the town of Westerly^ R. I. in 
a ledge of gneiss, which has beep quarried for building stone, on land 
owned by Mr. Nathan P. Dixon. It is situated one fourth of a mile north 
of the 6th mite stone, on the Stonington rail /road. The mineral, in im- 
perfect crystals, is disseminated through a mass of semi;crystallized 
quartz; which is two qr three feet in length, and about one foot in width 
and breadth. ' W.,W. R.. 

7: A f^bra of Nort^ America: containing abridged descriptions ofaU 
the known indigenous and naturalized plants, grotoing north of Mexico ; 
arranged according to the Natural System : By. John Torrey and Asa 
Gray. Yol I, Pt. 1 . pp. 1 84 8vo. G, & C. CarviU & Co. N. York, 1838. 

Here is the first number, and the earnest of a work, which has been 
long and anxiou^y desired by the botanists of the United States; and 
which will, doubtless,, be c6rdial}y greeted by the cultivators of botanical 
science, throughout the world. The plants of North America have 
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always been regarded with a lively interest* They have, at various times, 
attracted hither a number of botanists from the old world, who have 
reaped a rich harvest of discovery in our forests, on 6ur mountains and 
prairies, and along the margins of our almost interminable rivers. A few 
of our own countrymen have also rendered important aid in mining 
known the character and extent of our vegetable treasures. Their 
labors, however, have been^ for the most part, restricted to the production 
of peartial or local Fhras, highly interesting, indeed, so far as they exr 
tended, and furnishing valuable materials for a more comprehensive 
work ; but still, they were severally limited in their scope, and, of neces- 
sity, incomplete in their contents. The materials thus existing in de- 
tached masses, and scattered through numerous volutiaes, awaited the 
plastic operation of some master hand, to reduce them into one consistent 
body, aiid give to all the parts their appropriate " form and pressure." 
It was exceedingly important, that whoever might undertake, to prepare a 
North American Flora, should be thoroughly acquainted with the labors 
of preceding botanists ; and, by consulting their colleotions, as hr as 
practicable, be competent to detect their errors, adjust their discrep- 
ancies, and determine their various synonyms. We consider it, there- 
fore, a subject of felicitation, that the work has falleji into liie present 
hands, as being confessedly those among the best qualified for the task, 
in our country ; and we rely with confidence upon their receiving the 
zealous cooperation and encouragement of every lover of the Science of 
Plants. We cannot for a moment doubt, that every American botanist 
will eagerly avail himself of the occasion to possess a complete Flora of 
our widely extended continent; and we should fondly hope, that every 
liberal cultivator of science in our land, would be happy in the opportuni- 
ty to patronize so commendable an effort to enhance the national repu* 
tation. 

The authors of this Ffora have, of course, adopted the natural system, 
as being the only one consistent with a truly scientific arrangement of 
plants ; and they have availed themselves of the latest discoveries, in 
order to exhibit the details' According to the most approved-methoid, in the 
present state of the science. 

By issuing the work in parts, or numbers, some advantages will be se- 
cured,- which would otherwise be unattainable. The natural families 
being complete, even in those detached numbers, the botanists in various 
parts of our country will have' leisure to examine and verify the particu- 
lars of each, during the course of the publication ; and thus may suggest, 
in due time for an Appendix, {v/YiichtntJist ever accompany works on a 
progressive science,) such corrections, modifications, or additions* as their 
opportunities or discoveries shall- enable them to make. In this way, 
much valuable aid may be furnished to the authors, and the Flora render^ 
ed more perfect arid comprehensive, without occasioning any material 
delay in its final completion. 
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The characters of the orders, tribes «nd genera, are well defined; 
and the specific descriptions, though abridged, are sufficiently- full to be 
clear and satisfactory. They are, moreover, frequently accompanied with 
notes and detailed remarks, (especially the less known, or newly discov- 
ered species,) which seem to supply all the information that can reason- 
ably be desired, in the Flora of so extensive a regicHi. 

The additions derived fi-om the recent discoveries of Mr. NtiTTALL, 
during his journey to the western coast of this continiBnt, are highly im- 
portant; and are here published, for the first time^ from the original 
^ manuscript, furnished i)y that distinguished and indefatigable naturalist 

It appears, by a notice affixed to the number just published, that the 
work will be issued, in nine parts, three parts to make a volume, and the 
whole fcHrming three closely printed octavos, of about 550 pages each. 
The succeeding numbers will appear with as much dispatch as is con- 
sistent with their faidiful execution. 

> Such being the character and plan of the forthcoming JP/Iwa of North 
America, we conclude our >brief and hasty notice with a reiterated ex- 
pression of the hope, that the worthy and . accomplished authors may be 
adequately encouraged to persevere in their most laudable undertaking, 
and thereby be enabled to bring it to a. successful and speedy completion. 

August 16, 183S. W. D. 

S.RedfiM$ Law of Storms .-—Notice of Col Reid's Work on Hur- 
ricanes, — It is well known td the readers of this Journal, that our valued 
firiend and. correspondent-,' Mr. William C. Redfiield, now of New York, 
has for p. long course of years zealously prosecuted the study of various 
topics of Meteorology, and especially that of the phenomena of the storms 
of the Atlantic coa§t. To the latter subject his attention was directed as 
early as 1821 , by the inemorable hurricane which passed over our State 
with destructive violence, in September of that year. An investigation of 
its phases at different places, brought him to the highly interesting con- 
clusion, ^at this4Storm Was a progressive whirlwind^ whose path could be 
traced fi-ora the West Indies to the Province of New Brunswick. In 
order to determine if the. other storms were of this character, Mr. R. pur- 
sued the very judicious niethod of ''mapping out on k chart, all the facts 
in relation to the storm,, which he could collect, in theiir true tinje and 
location,'? (see this Journal for July, 1835;) and his labors were reward- 
ed with the very important discovery^ that the violent storms of the North- 
em hemisphere are ufhirlunnds mi a grand scale, each revolving or gyrating 
from right to left, originating unthin^^ tropics, advancing 'tVesterly at 
Jirst, in aUne curving to the North, turning near the latitude of20^-N 
and thence pta^suing a Northeasterly course. This view of the matter, 
althou^ often advanced previously by Mr. R. among his acquaintances^ 
(as many of us can testify,) was not made public until 1831, when it ap- 
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peared in a. paper received in 1830, and published in the SOlh Vol of thid 
Journal. j . 

The numerous inyestigations of the phenomena of hurricanes, as ob- 
served at different points of their path, which Mr, R. has since made, 
haVe only added new c6tifirmatioa of his early opinions. Several of his 
papery, embracing some of the results of these laboi-s, iiave at various 
times appeared in this Journal, and in other periodic^ works: That 
which was published in 1835, was accompanied with a chart, showing the 
tracks of eleven different ga}es or storms. His explanation of the barc^ 
metric indications observed during the access, progress, and departure of 
these storms, appears to us original, ingenious, and trqe ; and his direc> 
tions to navigators, concerning the measures which they should adopt, to 
extricate themselves from their destruc|ive grasp, are surely of the highest 
practical importance. In an article published in this Journal in 1833, 
Mr. R. announced' the conclusion,, from data which he had collected, that 
the storms of the. Southern hemisphere pursue a counter direction, and 
gyrate in the contrary way froip those of the Northern : a difference 
which he considers due to their dependence on the earth's rotation. 

These doctrines, (of which the foregomg is but an imperfect statement,) 
being so unlike those which had, for a long time held universal sway, 
were received by most, with great hesitation, and by some, with deter* 
mined opposition. There were, howeve^r, those among us^ who had 
watched the movements of the barometer, . and the changes of the wind, 
during these storms, and were satisfied of the truth of the new system. 
Within a year or two, the attention of philosophers in foreign <x>untries 
has beeaturn^.to this subject, and irecenl^ occurrences indicate that thQ 
laws of storms, which Mr. Redfield has ui^fold^d, will soon be universally 
acknowledged, l^he preceding remarks are elicited by the perusal of an 
elaborate work, published the present year in London, by Lieut. Gol. W. 
Reid, of the Roy^ Engineers^ entided ** An atiempl to devehp the Law 
of Storms., hy mepns of facts arranged cu;cording to place au^d time, and 
hence to point out a cause for the variable winds, with tfte view to practiced 
use in Navigation, ilktstrated hy [9] charts and wood cuts ^^ pp. 436, R. 
6Vo. The iCuthor states, that his attention was first drawn tathe {subject, 
by the Barbadoes hurricane of August,; 1631, when he was induced to 
search every where, in the hope of learning the causes and mode of action 
of these iHorms. '*^ The first paper," s^ys Col. R. "I met withj which 
appeared to convey any just opinion on the nature of hurricanes, was one 
published in the American Journal of Science, by Mr. W. C. Redfield, of 
New York." Embracing, with ready zeal, the .views advanced in that 
paper. Col. Reid has prosecuted the study of his subject, with good judg- 
ment and praiseworthy industry. In the volume befi>re us, he has pre- 
sented the most convincing demonstration of the truth of Mr. 'Redfield-s 
doctrines, and by the aid of nunieroUs and e^tcellent charts and diagrams, 
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he has set forth the subject with great clearness and beauty. His exhib> 
tion of the storms of the Southern hemisphere is full and satisfactory, and 
entirely accordant with Mr. R/s published statements. As Americans, 
we can not but feel much gratified with the frankness .with which he 
attributes to our countryman the credit of establishing the true system, on 
a subject of such jmterest and magnitude. The skill and research with 
which the. work is executed^ ^and the catidor with which he ascribes honor 
where honor is due, are creditable alike to the head and heart of its author. 
The voluime deserves attentive study ; as the matters of which it treats, 
and the results which it presents, are not only interesting to the theoreti- 
cal philosopher, but also of immense importance to all who expose their 
lives or .their fortunes to, the perils of the ocean. 

9. Observations on the genus Uniq, tdgether with descriptions of new 
genera and species in the families Naiades^ Colimacea, Lymnceana, Me- 
laniana, and Peristomiana, toith numerous colored plates : by Isaac Lea, 
Member Amer. Philos. Sqc. etc. . Vol. II, quarto, pp. 152. Philadelphia — 
(constituting Trans, of Amer. Phil. Soc._Vol. VI^ Part l,.) 

The present volume consists of several papers read before the. Ameri- 
can Philosophical Society, from Dec. 19, 1834, to July 21, 1837; and 
embracing descriptions of the following new species of s^lls, to the 
names of which we annex their h(dntats : . - 



Unio . arctior, Ohio river. 

" soUdus, " 

" Rangianus, " 

" gramferus, Ohio. 

" DorfeuiUianus^ " 

r' coccineuSy " . 

" pulcher, , Tennessee. 

," obscurus, < " 

" interrupttis, " 

" Cumberiandicus^ " 

" simus, . ., " 

" notatMS, " 

" Bamesianus, " ! 

. " Zeiglerianus, "' , 

" creperuSi . " 

, " . glcd^, . " 

," gibber,. " 

" Vf^uxemensis, . " 

" Muhlfeldianus, " 

" Menkianus, ." 

" vmustus, Potosi, Mo. : 

" VaMtghamcmuSf&Cai. 



Unio j^unuSy S. Car. 

" pumihsy N. Car. 

" Roanokensis, " 

" Hopetonensis^ Georgia. 

" lugubris, .- '' 

" follicuhtusy ^' 

-" LecontianuSy " 

. " spinosus, " 

" splendiduSy « . . 

" doldbr(Bformis, ^ " 

" Ja^ensiSyFlondsi. 

" Claibomensis, Ala. 

" turgidus, Louisiana. 

" Hydianus, '' 

>" Fisherianus, Maryland. 
. " - Novi-Eboraci; New York. 

" TappanianuSy Pepn. 

" Tampicoensis, Mexico. 

" carbonariuSy ". . 

, '' pUciferus;^ «* 

'" MedelUrms,, 

*^ BroumianuSy Amazon river. 
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Vnio Bengaknsis, Bengal. 

" lamUatus, " 

Margaritana Hohtonia, Tenn. 

ddtoidea, '* 
AnodofUa ovata, Ohio*:, - 

" salmonia, " . 

Wardiana, " . 
" Buchanmsis^ " 
" decora^ ** 

" pavonia, *' 

" Pepiniana^ " 
** gigantea, Fc»t Gibson. 

Iridina ccdesHs^ Africa. 
Heiix MUchdUana, Ohio. 
Wardiana, 



Umo discus, India. 

" cotUradens^ Unknown. 
Mdrgariianafabula, Tenn. 

** carcula, Georgia. ^ 

Anodonta Newtoniensis, Penn. 

" subcyUttdracea, N. York. 
" cyKndraeea, Mexico. 
" angtitoa,W.ofRock.Mts, 
" Oreganensis, " 

NuttalKana, 
WahlamaienHs, '' 
" eziUs, Unknown. 



" VancauverensiSf W. Rocky lifts. 

" .Nuttaliiana, 

'* Cohmhiana, " 

" ToumsendiaHia, " . 

" Oregonmsia^ , . " - 

" Caiifotiiiensis, Upper California. 

" magnifica, New Granada. 
CarocoHaHydiana, Porto Cabello, S. A. 
PofygyrhDarfeuiOiana, Tenn. 

" Troostiana, " 

BuUmus lacteus^ Colombia, S. A. 
" Pealianus, " 
Colombianus, " 
comeus, it 

** glandiformis. New Granada. 
" parvus, Carthagena, S. A. 

Succinea aperta, W, of Rocky Mts." 
Megttspirc^ Ruschenbergiana, Brazil. 
Cycbstomamaculaia, Manilla. 

" Popayana, New Granada. : 

Ptanorbis lens, Ohio. 
Physaaurea, Virginia. 
Lymnea soltda, W. of the Rocky Mts. 
(zptctna, " 






* A new genus allied to BuUmus, Fupa, and Aurktda, The name alliides to 
fisfag magnug, and anslqa spira. . 
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MtUmia mfUda, Virginia* . 
" pUcata, Bengal ? 
" pKcifara, W. of the Rocky Mts. 
" Troostiana, Tenn. 
Pahdina ptdlida^ Ohio. 

** NickUnianay Virginia. 
** sinistrosa. East Indies. 
•' nwcfea, W, of the Rocky Mts. 

NuttaUiana, 
" virens, " 

AmpuUaria PedUana^ Colombia, S. A. 
The volume includes, likewise, a series of very interesting observations 
npon the anatomical structure of the Ncdades^ illustrated by plates ; from 
tvbich we perceive that Mr. Lea is convinced that these animals are not 
tmdrogyrwus, as has heretofore been believed in Europe, but, on the con- 
trary, have the sexes in different individuals. He notices, under these 
remarks, with suitable commendation, the ingenious memoir of Dr. 
KiRTLAND, of Ohio, on the same subject* The work is concluded by a 
very valuable synopsis of Naiades, in which the embarrassing synonymy 
of this family is cleared up with the author's usual address. It eontains, 
according to this review, 323 recent species, as admitted, (rank and file J 
29 unknown to the author or doubtful, (missing J and 22 fossil, (dead.) 
Of the subgenus Unio, there are 235 species in a recent state, and 20 
which he has not been able to admit as certain. Of fossil species 21. 
Of the subgenus Margaritana, there are 20 admitted species and 2 un- 
known. Of the subgenus Dipsas, 2 recent species. O^Anodonta, 58 
admitted, 7 unknown, and 1 fossil, which is doubtful Oflridina, 2 re- 
cent species : and of Spatha, 6 recent species. C. U. S. 

10> North American Herpeiology ; or a Description of the Reptiles 
inhabiting the United States ; by John Edwards Holbrook, M. D., Pro- 
fessor of Anatomy in the Medical College of the State of South Carolina, 
Member of the Royal Medical Society of Edinburgh, &c. &c. Vol. I, 
quarto.^ Philad. 1836. pp.120; and Vol. II. 1838. pp.125. With 
colored engravings. 

This is a second great work on natural history from the Philadelphia 
press, concerning which we have long owed a notice to the scientific 
public. Its merits are, however, of so high an order, as to stand in very 
little need of commendation, and >the volumes before us give the best as- 
surance, that the remaining ones will be executed with equal ability. To 
distant subscribers, it may be of some consequence to be informed of the 
progress which Dr. Holbrook has made in his undertaking— a task, to 

* S^e this Journal, Vol. XXVI. 
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die undertaking of which, it is well known that he was encouraj^ed by 
the late Baron Coyier, an individual who wdl knew into what channels 
to direct the attention of his friends and pupils. 

The author remarks in the preface of his first volume, " In no dep»t« 
mentof American Zoology is there so much, confusion as in Herpetology. 
This is to be traced partly to the earlier naturalists, partly to the practice 
of describing from specimens preserved in alcohol, or firom prepared skins. 
I have endeavored to avoid error in this respect, by describing, in every 
instance from the living anfimal, and often after a comparison of many 
individuals." » 

The first volume contains an extremely lucid essay on the organization 
of Reptiles, and descriptions of the following species : Testudo Pofyphe- 
nnis,£mffs Merttglyphica, E, megaeepJuUa^E. Troostii,E, Muhkhhergii^ 
Amdva S€x4ineata, AnoUus CaroHnensis, Scincus laieraKSy Bufo Ameri" 
eanu&y B, ckmosus, Engystoma CaroUnense, Scaphiopus soUtarius^ Rana 
halecina, R, pahistris, R, sylvatica^ R. omata, Hyla versicolor ^ H, squu' 
reSa; Coluber flageBtformis, C. AHeghaniensis, C quadrivittatus, C. 
erythrogranmms, C, abacwrus. 

The second volume contains the following species : Emys Oregom' 
ensis, E. terrapin, E, picta, E. guttata^ E, serrata, E. ruhriveniris, E, 
reliculaial E. flaridana^ E. fnohHensis, SaUanandra dorsoKs, S. symmet* 
riea, S. gutto-Uneaia, Trigonocephdhts piscivorus, T, coniortrix, Qrotar 
bts mUariu^, C adamanieur, C. durissuSy ElapsfultmSy Coluber erythro^ 
gaster, C, fasciatus, Heterodon ploHrhinos, Scincus erythrocephcdus, 
Ifeterodon niger, Coluber guttatus^ C, tamspiloius, C, punctatus, C. 
testivus, C. elapsoides. 

We regret to learn that the first volume is nearly or quite out of print 
It us to be hoped, boweyer, that a second impression wiU soon be supplied 
From the preface of the second volume we perceive, that drawings are 
re^y for the third volume, which will probably be followed by two others 
before the subject will be exhausted. 

11. Second Part to Shepard's Descriptive Mineralogy, is now prepaiv 
ing for the press, and will shortly be published by Wiley 4* Putnam, of 
New York, and Grigg 4r ElHot, of Philadelphia. It is intended to em- 
brace a view of the progress of the science since 1835, the yev in which 
the first part of the work was printed. 

12. Blowpipe mouth for Oxygen and Hydrogen, — ^In the late edition 
of Dr. Turner's Chemistry, much credit is given to Prof. Daniell, of 
London, for the invention of a new jet to the-compound blowpipe, which 
is calculated greatly to increase the safety of that apparatus. Mr. Daniell 
has also given an engraving and description of the same, in the Philoso- 
phical Magazine, Vd. II, p. 57, 3d series. The jet, about 5 inches in 
length, is composed of two concentric tubes^ each termmated by plati* 
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nuin ; the gases pass through^ (me within the inner tube^ aAd the other 
along the space between the two ; so that no mixture or communication 
can take place until they arrive at the outlet. There is another advan* 
tage attending this arrangement, viz. that either of the gases can be made 
to surround the other, at pleasure ; and any quantity of the gases can be 
employed, and large masses of platinum can be melted. This jet was 
contrived by Professor Webster, of Cambridge, Mass. in 1824, who sent a 
drawing and model of it to Mr. Newman, the well known maker of phik>» 
aophical instruments, in London, by whom a jet was made mid sent orer^ 
which Dr. W. has continued to use in his lectures and on all occasions^ 
ever since, with perfect safety. A jet, on the same principle, was previ- 
ously devised .by Dr. W. and figured in bis Manual of Chemistrf, edit 1 
and 2, This wai^ wholly of brass, and made by Dwelle, of Boston. An 
improvement was made by introducing one of the gases into the end oi 
the central tube, instead of the side. 

13. Anafysis of the Mineral Waters qf Avon, By Samuel Salisbury.^ 
Jr. M. Z>. 1838. — The sulphureous waters of Avon, Livingston County, 
N. Y. have long been known and were used even by the aborigines, in cu- 
taneous disorders. Of late, they have been much frequented by the throng 
of valettidinarians, who resort- to similar places for health and {Measure: 
and in many diseases they have proved to be of the most decided utility. 

Dr. Salisbury, who is a resident physician at Avon, has devoted him^ 
self to studying the chemical constitution and medicinal qualities of these 
springs. He finds their temperature not above 45^ to 47°, which is about 
the usual temperature of wells and springs in that climate. The chemical 
constitution of Che ** lower spring," as it is called, firom its position, " is by 
weight in 8000 parts of water, hydro-sulphuric acid, 493 ; caiboqic acid, 
1.36; nitrogen and oxygen, .272 f chlorine, .73 ; dulphuric acid, 10.116; 
carbonate of lime, .4.(^; lime, 3.86; soda, .84; magnesia, 2.31; i^e- 
cific gravity, 10.018. 

Arranged so as to form the compounds existing in this water, and cal- 
culated fer 10,000 parts by weight, are — 

Carbonate of lime, - - - - 5.02 

united to carbonic acid, - - - 1.70 — 6.72 

Chloride of calcium, - /^ - - - - 1.44 

Sulphate of lime, - . - . . 9.83 

" magnesia, - - * -"^ 8.49 

soda,- - . - - . a.35 

28.83 
In a volume of 10,000 parts, are — 

HydroHsulphuric acid, . - - 434 

Nitrogen, - - - - - 235 

Oxygen, . - . - . 25 

694 ^ 
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. Note, — The chlorine is aasigned to calcium, as the chloride of ealciiun is 
oflener found in those waters which contain but little saline matter. There 
remains v006 sulphuric acid, apparently in excess, which is accounted for 
by the difficulty of separating, accurately, magnesia from the other earthy 
salts. The quQintity of carbonate of lime considerably exceeds the equiv- 
alent quantity of carbonic acid, necessary to render it sduble in pure 
water, and this fact affords a {nrobable explanation of the character this 
water exhibits, when tested by colored papers.'' 

The " upper spring '' iseems not to differ essentially from the lower. 
In sensible properties, it bears a close resemblance to it : but there is a 
peculiar sweetness of taste; which distinguishes it. The deposit around 
it is mostly of a dark blue color, while that of the lower ^ring is white. 
It rises about sixty rods east of the other, and is at an elevation consideran 
bly above it. The bed of sand, through which this water ooz^, is about 
twenty feet, and the rock ab6ut thirty feet below the surface of the ground. 
One gallon from this, spring, according to Prof Hadley, of the institution 
of Fairfield, Herkimer County, New Ymrk, was found to contain the fol- 
lowing substances, and nearly in the following proportions, viz. 

Carbonic acid, - - - 

Hydro-sulphutic acid, - - - 

Sulphate of liioab, -•-.;. 
** magnesia^ - 

" soda, - • 

Carbonate of lime, • . - 

Chloride of sodium, ... 

And a small quantity of other matter. - 
There are other sfHrings in the neighborhood, but their qualities are 
essentially the same as those quoted. The geology of the vicinity is said 
to be bituminous shale, upon transition limestone. Iodine and bromine 
have not yet been detected in the constitution of these waters; but it is 
probable that no very accurate examinations Jbave been made, with a view 
to their discovery ; although Dr. Francis observes, that an analysis of 
these waters, which he caused to be made in I6d^, did not affi>rd sati»* 
factory evidence of their containing iodine. 

14. A Treatise on Gems^ in reference to their practical and scieniifie 
value. A useful guide for the JeweUeTy Lapidary, Artist^ Anuxteur, 
Mineralogist, and Chemist ; accompanied by a description of the most 
interesting American gems, and ornamental -and architectural materials. 
By Dr. Lewb Feuchtwanger. New York, 1838. — The title of this work 
embraces a very correct ideaof its contents. Dr. Feuchtwanger has col- 
lected a great amount of information, drawn from tnany sources, in* addi- 
tion to his own experience, both in regard to the scientific character,.cora- 
mercial value, history, and antiquity, not only of the gems, properly so 
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called, bat of all sabsUmces, natural or artificiiil, which it has pleased tfa^ 
fancy of mankind to esteem as objects of personal ornament, and which 
are usually known by the name of precious stones. He gives a minute 
account of the preparation of pastes, or imitations of real gems, of the 
method of cutting and polishing all gems, and of the forms most suitable 
to enhance their natural beauty. The history of the diamond, the prince 
of gems, and by many esteemed a better standard of vahie than silver or 
gold, is drawn with much care, and is particularly interesting, viewed 
either as a scientific or practical accoimt ^ 

This book, taken in connection with that of ^rof. N. F. Moore, of Co- 
lumbia College, viz. '* Ancient Mineralogy, or dn Inquiry concerning the 
Mineral substances mentioned by the Ancients, &c." and noticed in this 
Journal, (Yol. 28, p. 188,) affords a very complete view of the, history 
and antiquity of those gems and minerals which were known in the early 
periods of society. 

Dr. F. has endeavored to Americanize his book, by giving an ac- 
count of aH the principal American localities of prei^iotis stones, and 
ornamental" and architectural materials ; with the hope of calling more 
attention to our internal resources of this nature. At the conclusion of 
the present treatise, it is announced that Dr. F. is to publish a ** Miner- 
ALOGicAL Text Book, /or the use of schools, seminaries, andprioate stw- 
dents. Thb latter work is intended not to be strictly philosophical, as it is 
a plain text book for the younger student, who wishes to be informed of 
the elementary principles, and how to collect, and to classify the minerals 
coming under his observation." 

15. Eiireme heat at Cumberland, Md,, communicated ky the Ed^tor^s 
request. To Prop. Silliman — Dear Sir: In the afternoon of Saturday, 
the^th of July, the thermometer in the piazza of Black's Hotel, in Cum- 
berland, Md.,* about two O'clock, was at 102° of Fahr. ; it gradually rose 
to 104° ; from about 3 to 4 o'clock it fluctuated from 102° to 106°, — and 
at about 4 o'ck»k it rose to 107°, and then to 108^, where it remained 
at 5 o'clock. / One of the gentlemen then removed it ^m its position 
against one of the pillars of the piazza in the shade, to one in the direct 
rays of the sun, — ^it almost immediately rose to 120°, the high€?st gradu- 
ation of the tube, filled it entirely, and the ball was soon after burst. At 
Hancock, about 30 miles below, on the Potomac, at the same hour, the 
thermometer varied from 107° to 109°. You are yourself familiar with 
the position at Black's; it looks, I think, nearly north. 

With great respect, your friiend and servant, 

, B. B. Howell, 

New York, Aug. 4, 183a. 

I ' -i ...^ ' '■-■ ' ^ . " » . - i ■ . ■ ■ ■■ 

» Lat. 38°^5a' N. Long. 77° ay W, 
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16. Evidences of dihmal currents-^^rifacHans — meiaOie models of 
shells. To Prof. Silliman & Son : Gent-, — ^Herewith I send you specie 
mens of the surface rock in this vicinity. The larg€ fdah, containing 
chert, was taken from the Tillage of Black Rock, about four miles north 
of this city. The grooves at this locality, as determined by Mr. Haskins 
and myself, range, allowing for variation, N. 28^ 12" E. 

Tou will perceive, that wherever a nodule of chert projects above the 
surface, a ridge of the softer limestQfie has been protected, in some 
measure, from friction, which invariably, at this locality, as well aff at the 
Black Rock quarry, one and a half miles distant, point in a southerly di- 
rection. Some parts of the surface rock, where this slab was procured^ 
present this phenomenon much ^more perfectly ; the nodules of chert 
often having a semi*circuliy: depression worn into the rock on their nortb- 
erA sides, (^posite to the projecting ridge. I regret that such a specimen 
could not be procured, as the strata on which they occur are from one foot 
to one and a half feet in thickness. 

Can proof be more conclusive, that these marks and scribes were 
produced by gravel stones and boulders, swept o^er the surface of the 
rocks by currents, tides, or waves, which flowed fix»m the north ? 

I also send a smaller slab, somewhat polished. It was procured about 
half a mile fUrther north, but as no marks appear on the «urftice, we 
could not determine precisely the a)orse from which the water flowed. 

At Black Rock quarry, where a large surfa^ has been uncovered for 
the purpose of procurmg materials to construct the breakwater, outside of 
Buffalo harbor, the grooves range N. 15^ 32' E. The friction there has 
been equally powerful ; but as the rock consists almost entirely of chert, 
the ridges pointing towards the south are less prominent. 

I also put into the box a piece of weathered chert, from which the car- 
bonate of lime has been decomposed. The workme|i here sometimes 
call this " chawed stone." I add also some madreporites, and metallic 
casts of two species of terebratulites, of which I have been able to procure 
but single specimens. 

Hoping that the box and its contents will prove acceptable, I remain, 
yours truly, &c. Geo. E. Hates. 

The box was highly acceptable, especially as the proofs of powerful 
and lasting diluvial action are decisive on the slab of limestone,, as well 
as on the pieces which we have recently seen at Buffalo, in the possession 
of Mr. Haskins and Dr. Hayes. — Editors. 

17. 7%e American Almanac, and Repository of Useful Knowledge^ 
for the year 1839. Boston, Chas. Bowen. Vol. 10. — This valuable .work, 
for the ensuing year, has been forwarded to uH by its Editor, Mr. J. E. 
Worcester. To it is appended a general index of the last ten volumes. 
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whieh will render the Taluable statistical information eontaioed in ibem, 
very available. The astronomical department is still under the conduct 
of Mr. Paine» and is, as usual, able and accurate. 

18. Green Feldspar and Gdkna. — ^The green feldspar of Beverly, 
mentioned in our last, was discovered by Prof. Webster, not by E^. 
Cornelius, as staLted, together with zircon, and described in the Boston 
Jour, of Philos. Vol. 1st. A vein of Galena has just been discovered at 
Dedham, Mass. 

19. Fossil Fishes in the red sandstone of New Jerseif. ^-Vtofeaear Gtle, 
of the New York University, has found fossil fishes in the sandstone of 
New Jersey, near its w^tern mar^ in Mor^ County. The existence 
of these fossils seems to have been long known to person^ residing in 
the vicinity. The principal specimen obtained by Prof. Gale, appears to 
be a species of the Pakeoniscus, of Agassiz, and is probably identical 
with one of the Pakeonisci, found at Middletown, in the state of Coimec- 
ticut 

20. United States South Sea Surveying and Evphring Expedition. — 
The squadron entrusted with the execution of t^is important national 
enterprise, sailed from Hampton Roads, Norfolk, Va. on the evening of 
Saturday, August 18, 1838. The results of this noble undertaking will, 
we doubt not, prove of the.greatest valoip to the cause of science and to 
the nautical and commercial interests'bf the nation, and highly creditable 
both to the members of the expedition, and to the government which 
sends it forth. The officers of Uie various vessels, and the members of 
the scientific corps which accompanies them, are gentlemen of ample 
qualifications for the arduous and honorable duties assigned to them^ and 
Uie auspioes under which the expedition is finally dispatohed, are highly 
propitious.- The enterprise has excited a deep interest in, the mind of 
the nation, and all embarked in it depart with the kindest wishes of their 
countrymen, for their prosperity, and f(». their safe return, in due time, to 
their kindred and their homes. ^ 

We annex an account of the, vessels constituting the squadron, with a 
list of the officers and of the gentlemen of the scientific corps. 

The Vincennes, is a first-lass sloop of war, of 650 tons, commanded 
by Charles Wilkes ^ Esq. Commander in Chitfofthe Expedition. A light 
spar deck has been put on this ship, which gives her the appearance and 
some of the conveniences of a small frigate. Her battery is reduced to 8 
guns, and she carries about 150 men. The Peacock, commanded by 
WiMam L. Hudson, Esq. is a second-class 8k)op of war, of 600 tons, and 
of the same construction.. She carries 130 men and 8 guns. The store* 
ship Relief y commanded by A, K. Long, Esq. is of 450 tons burthen, 
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Old evries 75 meii and 6 guns. The brig Patpmse^ c^mmmdet by 
Lieut CadwaUader Ringgold, is of 200 tons buithen, and canries 65 ineii 
fittd 4 guns. The schooner i%a Cro/?/ commanded by passed midship- 
man /. W. E. Reid, is of 110 tons, and carries 15 men. The schooner 
J^fyiiig F^hy commanded by pdsaed midshipman Saxmd R^ Knax^ is of 
90 tons, and carries 12 men. . v < 

The fdiowing is a list of the officers, ^lo, 

ViNCEMNEs.-^-Gharles Wilkesy Esq* Commander in Chief; Thomas 
T. Craven, 1st Lieutenant ; Overton Carr, Flag do. ; Robert E. J<)hn8on^ 
2d do. ; . Jaiikes Alden, 3d do. ; William Lewis Maury, 4th do. ; James 
H. North, Master ; Edward QUchrist, Fleet Surgeon ; R. R. Waldron, 
Purser and Special Agent; J. L. £Ui6t, Chaplun ; John L. Fox, and 
John T. Whittier, AssisUst Surgecms; <ieorge M. Totten, WiUtun Rey* 
Boids, William May, and Joseph F. Sanford, Passed Midshipmen ; George 
W. Clark, Midshipman ; Samoel EiTiott, Acting Midshipman ; William 
6mkh, Boatswain f W. G. Bright, Gunner.; William M. La^hton, Car- 
penter ; ^ V. Hawkins, S«l Maker ; Benjftmin Vanderferd. Pilot ; R* 
P. Robinson, Purser's Clerk. „ . 

Scientific <7orp».-— Charles Pickering and J. P. Couthouy, Naturalists ; 
Joseph Drayton, Artist ; J. Brajckenridge^ As«3tant Botanist ; J. G« 
Brown, Repairer of Instruments. 

PEAjcociL>-William' L. Hudson, Coihrnanding ; Samnel P.Lee, Isl 
Lieut. ; William M. Walker, 2d do. ; Gap. F. Emmons, 3d do. ; Oliver 
H. P^ry, 4fh do. ; Thomas A. Budd, Master ; J. Frederick SickeK 
Surgeon ; William Speiden, Purser ; Silas Holmes, Assistant Surgeon ; 
lames B. 'Lewis, Passed Midshipman ; Hunn Gansevoort^do; ; Henry Eld, 
Jr. do. ; George W. Harrison, do. ; Wilkes Henry, Midshipman ; Wm. 
H. Hudseii) do. ; Thomas G. Bell, .Acting Boatswain ; John D. And^r 
son, Actmg Gunner ; James DibUe, Actmg Carp^ter ; -*-t«- Freetnas], 
Sail Maker ; Waiiam H. Indey, Purser's Clerk. , 

Bdmtifie Corp5.«--Ja«ies D. Dana, Mineralogist andGebkigisti; Titian 
R. Peale, Naturalist ; Horatio E. Hale, Philologist ; Francis L. Daven- 
port, Interpreter. 

Relief. — A. K. Long, Commanding ; Robert F. Pinckney, Lient. $ 
A. L. Case, do, ; Joseph H. Underwood, do. \ James C. Palmer, Acting 
Surgeon ; George T. Sinclair, Acting Master ^ Abnzo B. Davis, Passed 
Midshipman ; Tb<Nnas W. Curomings, do. ; James L. Blair, Midshipman ; 
Junes B. Harrison, Captain's Clerk. . ^ ■ -^^ . 

ScitnUjLc 0>/7>5.-*-WiUiam Rioh^ Botanist ; Alfred T. Agate, Artist. 

PoRFoisE.— Cadwallader Ringgoldj Commanding; M. G. L Cla>> 
borne; 1st Lieut. ; H. J. H«utsein, 2d do.; John B. Dale, 3d do. ; 
Charles T. B. Guiilon, Aosistaat^Surgeoa ; Augustus S. Baldwin, Acting 
Master ; Simon F. Blunt, Passed Midi^ipman; George Colvocoressis, 
da ; T. W. Waldron, Clerk ; Oliver Nelaon^ Acting boatswain ; Amos 
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Chickj Acting Carpenter ; John Jones, Acting Sail Maker ; WiUiamH. 
Morse, Purser's Clerk. 

Schooner Flying Fish. — Samuel R. Knox,^ Passed Midsfait>man ; 
George W. Hammersley, do. ; Ricfeard Ellis, Acting Master's Mate. 

ScHooNKR Sea Gf7LL.-^iHnes W. E. Reid, Passed Midshipman ; F. 
A. Bacon, Passed Midshipman ; Isaac Perciyal, Pilot 

^21. Annais of Natural Hisiory^or Magazine of Zoology ^ Botany, and 
Geology. Conducted by Sir William Jardine, Bart., P. J. Selby^ Esq., Dr. 
Johnston, ^irW. J. Hooker, Regius Prof, of Botany, Glasgow, and Rich* 
ard Taylor, F. L. S. — In Vol. 32 of this Joumal^we noticed, among other 
new Journals, the Magazine of Zoology, Botany, and Geology, conducted 
by the three first names in the -aboTe list ; and our readers have since then 
been oflen reminded of it, by our frequent quotations from its pages. 
The companion to the Botanical Magazine h&s also become somewhat 
familiar to us, on this side the Atlantic, while the name of its conducted' 
is here, as in the whole scientific world, inseparably associated with mod- 
em botanical science. It was with regret that we learnt, that neither of 
these valulible Journals could be sustained sin^y, from the want of suffi- 
cient encouragement to meet the eicpenses of publication. .At is, there- 
fore, we presume, with a view to mutual support, as wdl as concentration 
of talent and effort, -that their editors ha^e seen fit to unite thenl under a 
new name, and to aha* the time of publication from six to twelve times a 
year. They have; likewise, associated with themselves Richard Tayl<^, 
Esq. under secretary of the Linnaean Society. We have not yet seen this 
new form of our former acquaintances, but there can be no doubt that it 
will sustain the same high position in its own departments, as each of the 
Journals of which it is composed did, previous to their union,* and it 
would seem -strange if it should not rise above it. 

Presuming that our readers would be glad of early inibrmation on this 
point, we copy the contents of the first number, which was issued in 
March, frcHOf an advertisement which has reached us before the work 
itself The price 16 2s. 6c?. per number. 

Contents.-^h On a new Oscillatoria, the coloring substance of Glaa- 
lough Lake, Ireland. Bj^James L. Drummond, M. D. — IL On the ger- 
' mination of Limnanthemum lacunosum. By Dr. Grisebach. — IIL 
Contributions to the Natural History of Ireland. By William Thomp- 
son, Esq.^IV. On some new species of Quadrupeds y and Shells, By 
J. E. Gray, Esq. — ^V. On ^he Echinodermata. By L'Agassiz. — VI. 
On the Scottish Mollnsca Nddibranchia. By George Johnston, M. D. 
— ^VTI. Letters from Botanical Travellers : Mr. Cuming, Manilla ; Dr. 
^homburgh, Berbice ; Gardner, Brazil. — BibUographical notices : — 
Agassiz, Poissons d'Eau douce d'Europe ; Plantes Cryptogames de France, 
par H. J. Desmazieres ; Das System der Pilze von L. Nees von Esen- 
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beck mid A. Henry. — SocUties .'^-^ProceedingB of the Limisan Society ; 
Royal Society of Edinbargh ; Entomological Society ; Botanical Society ; 
Zoological Society .-^AfiscdZaneoia. 

22. Analysis of ChneUnite or HydroUie ; by A. Connell, Esq., F. R. 
S. K, &c. (Jameson's Journal, No. 48, p. 360.)— Mr. Connell finds that 
17.67 grs. of this mineral from the Qounty of Antrim, in Ireland, are 
composed exclusive of water of 

Silica, - - - 8.581 / 

Alumma, - - - 3.19 

Lime, - . - - 1084 

Soda, - . - .682 

Potash, . - - .0(59 

Oxide of iron, - , - .02 

13.626 

To determine the quantity of water, a portion of the crystals was igni- 
ted in a platinum crucible, and charcoal fire, when the loss of weight 
amounted to 21.66 per cent. We have thus, in 100 parts of the mineral. 

Oxygen contained. 
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.11 
21.66 




19.253 



9a75 . 
It sufficieiitly appears, botib firom the analysis of Vauquetin* and from 
tiiat here detailed, that thia mineral is nearly allied to chabasite, in a 
ehemicd pcunt of view, as according to Mr. HaidiBger,t it is crystallo- 
graphicaHy ; and it is not impossible that if analysis upplicable to difier- 
entJocalities were -repeated and sufficiently extended, the chemical Ahv 
raula for chabasite mv^ be found to embrace gmelinite. It doe» not, 
however, apply to the above analysb, and still less to those of Vauquelin. 



* Ediab. Jour. Science, II, 362. 
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The fiinniila indiested by the above result is, (CNK)S» +SAI S« +7Aq ; 
and it may be noticed, that whfle this formula indicates one atom of sOi- 
ca and one atom of water, more than that for chabasite, the formula which 
analysis of levyne, a mineral also nearly allied to chabaate in a chemical 
TieWy suggested, shewed one atom of silica and one atom of water, tess 
than in chabasite ;* and that in gmelinite, bfsilicate of alumina is asso- 
ciated with tersilicate of lime and alkalies ; in chabasite with bisilicate ; 
and in leryne with silicate of these bases, ha appears from the formulee : 

(CNK)S»+3A1 l?»+7Aq. Gmelinite. 

(CNK)S«+3A1 S«+aAq. Chabasite. 

(CNK)S +3A1 S«+6Aq. Levyne. 
Hr. Connell continues to remark, I have much less expectation that 
the chabasite formula will ever be found to embrace levyne, because the 
proportion of silica and that of aluminai actually found in the latter min- 
eral, differs in a marked manner, and in opposite directions from those 
in chaba»te ; while in gmelinite^ the difference is much less considerable, 
although stUl excluding the chabasite formula^ 

S3. Prof Owen an the Fossil Atdmah collected hy Mr. Onkta;EB Dar- 
win, (firom the Zook>gy of the voyage of H. M. S. Beagle during the 
years 183S^ to 1836. Part first. Fossil Mammalia.) — ^^ It is jremarkable 
that all the fossils collected by Mr. Darwin belong to herbivorous species 
of mammalia, generally of a large size. The greater part are referaUe 
to the order which Cuvier has called Edentata, and befong to that subdi- 
vision of the order {Dasypodida) which is characterized by having perfect 
and sometimes complex molar teeth, and an external osseous and tessa- 
lated coat of mail. The megatherium is the giant of this tribe, which at the 
present day is exclusively represented by^ South American species, the lar- 
gest {Dmypms Gigas, CVir.) notexceeding Uie size of a hog. The hiatus 
between, the living species and the m^atherium is filled up by a series of 
amiadillo-ltke animab, indicated more or less satii^ctorily by Mr* Dar- 
win's fossils, some of which qiecies were as large as an ox, others ^Jboiat, 
the size of the American Tapir. The rest of the cc^leistioQ- bebnge, 
with the exception of some rafiaU Rodents, to the extensive and heteroge- 
neous order Pachydennata ; it includes thiQ remains of a mastodon, of a 
horse, and of two lai^e and singular aberrant forms, one of which con- 
nects the Pachydermatous with the Ruminant order; the other, with 
which the descriptions in the following-pages commence, manifests a close 
affinity to the Rodent order." 

The first fossil animal mentioned by.Professor Owen is named. 3>Ka- 
dStm Platensis, which he describes as a gigantic extinct mammiferous 
animal, referable to the order Pachydermata, but with affinities to the 

* Lond. and Edinb. PMK Jour., V, 40. 
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Rodencia^ Ed^tata, and herbiyorooa CeMM^ea. J^rom the 4im<9nsion5 of 
tbe cranium, it would appear that the Toiodon Platenaa must hi^ve been 
as large as the celoMid megatherium. The next extinct fossil animal de^ 
scribed is named MacraachemaPaiaganica, which is a mamimferous 
quadruped, referable ta the order Pachydenxiata, but with affinities to the 
Ruminantia, and especially to the Camdidte. This is a very beautiful 
piece of iuTesUgation, and proyea the singular address and skill of our 
anthor^-^for, furnished only with a few bones of the trimk and extremi- 
ties, without a fragment of tooth or of cranium, to serve as a guide to the 
animal's position in the zoological scate, he has been able to refer it to 
Its place in the system.r— JSdHitfr. New Phil Jour, for April, 1838. 

34. FresenttgHon of theWoUaiion Medal— TheWcUastm Medal 6xr 
the last year has been presented to Prof Richard Owen by the Oeolo* 
gical Society of London, on which occasion the President, Mr. Whewiell, 
ez{N!e68ed himself in the following terms z 

**Mr, Owen, — I hare peculiar pleasure in presenting you with this 
medal, awarded to yoaby this Society, for your services to fossil zoology 
io general, and in particular for the description of the fossil mammalia 
collected by, Mr. Darwin. I tntst it will be a satisfaction to you to receive 
thisoui; testioMmy of the success wkh whi<^. you have cultivated that 
great science of comparative vxAogy, to which you have devoted your 
powers. .1 trust il will add to your satisfection, to consider, that the.sub- 
jeet which we more peculiarly wish to mark on this occasion, — the study 
of fossil zookgy, is one to which the resources of your science were ap* 
plied, while the subject was yet new, by that, great man, John Hunter, 
whose museum and whose reputation are so worthily assigned to your 
oare. I trust also that this m^al, thus awarded to you, at the outset, if 
I may BO say, of an enlarged series of investigations, ^iU convey io you 
tiie assuranoe, that in your progress ipi such researches, you carry with, 
you our strong interest in your ^endeavors, and our hi^^ esteemof your 
powers and your objecte; and will convince you, that m alLyour suc- 
cesses, you may reckon upon our most cordial sympathy, in ^e pleasure 
vphicfa your discoveries give." — Ed, New Phil Jour. April, 1838. 

25. On the Rapiditp of Motion in RaihBdy Cars which is consistent 
with safety;— M^. Sang.F. R. 8. £. &^. dz>c. of Edinburgh, in a late 
number of Jameson's Journal gives as the results of his ol^ervations on 
the liverpool and Mand^ester Railway, that a speed much greator than 
the present twenty five miles per hoar^ may be used^with safety^ The 
question is, whether with a velocity of three or four times the usual rates, 
the engineer can pres^re per^ command of the powerful loc<»a<Hives 
required, Mr. Sang remarks, that **with the velocity of twenty five 
miles an hour, even when exposed. to the current of air, there was not 
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fhe slightest approach to any feeling that would lead me to suppose that 
foar or five times the Telocity wonld disable the engineer from directhig 
and managing the train. Such was the result of my own obsenrabons, 
and it was folly borne out by the experience of the men. I may cite two 
instances of common occurrence. When the train arrives at the foot of 
of one of the inclines, the banking eiigine fiJlows to asnst it up. Now 
one would be apt to imagine, that for the purpose of attaching the nevr 
engine, the train would atop, or that if it did not, there would be a con- 
cussion when the banking engine comes in contact So completely how- 
ever are these powerfol engines under the control of their directors; and 
80 well are they managed, that a passcai|^ in the train who is not aware 
of what is going on from ocular perception, is altogether unconscious of 
any change. I fi^uently watched this operation, but on no occasion 
could T perceive the edighfest idiock, ev^i when situated only one or two 
carriages from the end of the train. 

** On one occasion the banking engine had got before us on the incline ; 
as the hooking of it on in such a situation was a much severer test of the 
skill with which matters are managed, I attended closely to the operation ; 
we were going folly twenty five miles an hour. The banking engine 
gradually slackened its rate and allowed the train to giun upon it^ until 
it could be hooked on, — that done, more steam was given and we pro- 
ceeded with its assistance, yet not the slightest shock was felt in the train. 
These facts are sufficient to show, that much greater rapidity h practioar 
Ue so fkr as the power of managing the apparatus is concerned. As to 
velocity itself, I made soqae observations. Twenty five miles an hour is 
not so very rapid ; over and again I saw bees not merely keep pace with 
us but fly round and across the coach, and that not by help of any current 
of air which might be supposed g^ierated, but at several feet distance from 
the train. At times two specunens of the LibdMa grandis kept up with 
us over half a mDe ; while the smaller birds, duch as the linnet, were una- 
ble to cope with the steam. One I almost caught, which while flying 
with all its might; remained opposite to the window for a feiw seconds. If 
a rail road be regarded only as a means of communication between two 
distant towns, I should have no hesitation in saying that a rate even of 
one hundred miles per hour could be maintained with perfect safety to 
the passengers ; but it is different if passengers have to be let out at sta- 
tion^ along the line, for then the trouble and expense of stopping the trains 
comes to be considered. An average 6f about three minutes is consumed 
by each stop, including the slackening and regaining of speed before and 
after stops." 

26! On ike Gases contained in ike Bloody and on Respiration; by 
M. G. Magnus. — ^M. Magnus remarks that it remains a question whether 
carbonic acid is formed in the lungs by the oxidizement of a part of the 
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caitx>n in the blood bj the actkn of the air, or whether venous bloody 
when it reaches the organs of respiration^ contains carbonic acid ready 
ibrmed, which is mereljr separated from itt 

M. Magnus passed hydrogen gas through a solution of potash to de» 
prive the gas of tmy carbonic acid which it might contain, and when it 
gave Tio precipitate with lime water be passed it into the blood of a healthy 
man ; the gas afterwards made to go through lime water gave a plentiful 
precipitate of carbonate of lime. Azotic gas similarly employed produced 
a like effect ; and M. Magnus concludes, from these experiments, that 
carbonic acid exists ready formed in the blood, and consequently that it 
is not formed in the lungs. Carbonic acid was also separated from blood 
by means of the air-pump. 

By using Liebig's apparatus JVi. Magnus found that blood contained 
about one fifth of its volume of carbonic acid gas, and when it had been 
kept twenty four hours, without emitting any bad smell, the quantity was 
larger. The results were confirmed by em[^ying atmospheric air in- 
stead of hydrogen gas^ 

M. Magnus then ascertained the nature and proportions of all the 
gaseous contents of the blood. , He found that one hundred volumes of 
the arterial blood of a horse yielded 

Carbonic acid gas, -. - - 4.33 vols. 

Oxygen, - - - - 1.52 " 

Azote, - * - - 2. '* V 

„ Total, 7.84 vols. 

The irenous blood of the same horse, drawn four days afterwards, gave 
Carbonic acid gas, - - - 4.29 vols. 

Oxygen,. . - - - - 1.12 " 

Azote, - - - r .54 " 

Total, 5.95 vols. 

The arterial blood of the calf contains more, and the venous blood 
less oxygeu, than that of the horse. 

M. Magnus observes, that these experiments, and others which we have 
not cc^ied, appear to show that the gases contained in the blood of the 
animals, amount to about one eighth ^or one tenth of the quantity em- 
ployed. He admits however that the experiments are not absolutely pre- 
cise, because they were not all continued the same length of time, &c. 
But he observes, that as the proportions between the oxygen and carbonic 
acid are invariably the same, these results may be regarded as satbfacfory. 

With regard to the theory of respiration, all experimentalists agree as 
to the reciprocal proportions between the carbonic acid expired and of 
the oxygen absorbed ; while however some of them are of opinion that 
those quantities are always equal, as must happen if the oxygen gas were 
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employed merely in Uie fefmation of e^vboaic acid in tbe hm^, there 
are chemists whose results show that more oxygen is inspired than car* 
bonic acid expired. Messrs. Allen and Pepys observed that this was 
constantly the case when the lande air ^as repeatedly, respired. 

M. Magnus adds, that this fact, sorinexplicahle by o^r theories, is an 
immediate consequence of the hypothesie fiMmded on tbe law, that a 
liquid hdding a gas in Bctlutioil pans with it when it comes in conAaet 
with another gas. 

Another circuihstance noticed by Messrs. Allen and Pepys is as inex- 
plicable as the preceding, namely, that by the respiration of oxygen, or 
by a mixture of oxygen and hydrogen, azotic gas is constantly expired, 
the Tolume of Which is proportional to the bulk of the animal ; this proves 
that it cannot at all be attributed to the air. 

It now remains to be shown that the carbonic acid extracted from the 
blood is in sufficient quantity to account for the wfacde of that which the 
lungs expire. The results obtained on this subject are discordant ; those 
of Messrs. Allen and Pepys evidently exceed what they should be ; for 
Berzelius has shown, that if correct, it «^uld r^uifesix pounds and a 
quarter of aoJid nourishment in twenty four hoars to prodaoe the quantity 
of carbon Qonsumed. 

Taking, then the results obtained by Davy as a mean df those of La- 
voisier, Allen and Pepys, although perhaps a little too h^^h, we shall 
have thirteen cubic inches as the quantity of carbonic acid gas expired 
by a man. If it be further admitted, that at each pulsation of the heart 
an ounce of blood arrives at the lungs, seventy five pulsations in a minute 
would convey five pounds of bkxxi in the same time. This is the min- 
imum quantity which can be admitted ; for it is very probdi»le that five 
pounds of blodd pass through, these organs every minnte : diese five 
pounds produce thirteen cubic inches. Ijb has been already mentioned 
that the blood contains at least one fifth of its volume of carbonic acid ; 
and as a pound is eqavX to twenty five cubic inches, each pound of blood 
would contain at least five cubic inches of carbonic acid. It will be ob- 
served that no circumstance opposes the proposed iheory, hence the ex- 
periments prove, that' the quantity of carbonic acid contained in venous 
blood, js more than sufficient to Ornish the quantity expired. — Jaumai 
de ChimieMtdicah.Nov, 1837.-^i<WMf, and Ed. Ffdl, Mag, March, 1838. 

27. Eighth Meeting of the British Assodati^for 4he Advancement of 
Science. — The eighth meeting of this Institution was hdd at Newcastle 
during the week firom August W to August %, 1838, Bk John F. W. 
Herschel presiding.' The number of members was lai^r than at any 
former meeting. The Report of the doings of this meeting oocu^es 20Q 
columns of the London Athensumi and contaiiM a large amount <^ sci- 
entific infin-mation, some of which we intend to traufer to the pages of 
oUr next number. 
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Art. I. — On the Courses of Hurricanes ; with notices of the 
Tyfoons of the China Sea, and other Storms ; by W. C. 
Redfield, Memb. of Conn. Acad, of Arts and* Sciences, Corr. 
Memb. of U. S. Naval Lyceum, the Albany Institute, &c. 

[Written for the London Nautical Magazine.] 

In a communication published in the Nautical Magazine for 
April, 1836, I attempted to correct some errors which had 
obtained currency in nautical books, relating to the supposed 
erratic charactef and progress of the hurricanes of the Atlantic. 
These corrections were accompanied by a summary statement of 
the results which my inquiries on this subject had appeared to es- 
tablish. These results were first published in 1831, but have 
been further generalized and supported in subsequent papers. 
Their striking uniformity has been considered as indicating the 
operation of a general law, controlling the action and progress of 
these violent storms. The incipient essay now. referred to, was 
illustrated by a chart containing delineations of the routes of two 
of these storms.* To my communication in the Nautical Mag- 
azine was likewise appended a chart, on which, were delineated 
the routes and daily progress of some ten or twelve of these gales, 

* Silliman's Journal for April, 1831, Vol. XX, p. 17—51. See also Vol. XXI, 
p. 191—193; Blunt's Am. Coast Pilot, 12th edition, July, 1833, p. 696— 629 j Silli- 
man's Journal, Vol. XXV, p. 114— 135; Vol. XXVm, p. 310—318; XXXI, p. 115 
—130 ; XXXIII, p. 50—65 & 261—265 ; Jour. Franklin Inst. Vol- XIX, Feb. 1837, 
p. 112—127 ; Am. Coast Pilot 13th edit. ; Jameson's Edinb. Jour. J'eb.— April, 1838. 

The writer had never contemplated the publication of any of th« observa- 
tions which he had incidentally been led to make upon storms, till within a 
few weeks of the time when the earliest of the above papers was sent to the press ; 
when he was induced by the soggestionfl of his i&iend Prof. Olmhted, to attempt a 

Vol. XXXV.— No. 2. 26 
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which had been remarkable for their violence, and which were 
selected as illustrations of the general course and whirlwind char- 
acter of many other storms, relating to which similar information 
had been obtained. 

The favorable attention with which these statements have gen- 
erally been received, together with the spirit and professional zeal 
with which the subject has been discussed in the pages of the 
Nautical Magazine, have seemed to invite a more detailed exhibi- 
tion of the numerous facts which have claimed attention in the 
progress of my inquiries. Being informed, however, that Lieut. 
Col. Reid, of the Royal Engineers, had engaged in the investiga- 
tion, with the design of publishing a more full exhibition of the 
facts than had yet been offered, I most willingly awaited the 
issue ; being fully persuaded, that whatever doubts or difficul- 
ties might remain with those who had not thoroughly exam- 
ined the subject, would not fail to be dispelled by his enterprising 
and judicious labors. The highly valuable work of Col. Reid, 
on the law of storms, is now before me ; and I cannot but express 
my commendation of the talent and research by which he has so 
ably and satisfactorily exhibited the true natural system of hurri- 
canes, and my acknowledgments, also, for the honorable and very 
flattering manner in which he has noticed my previous labors. 

The mass of evidence and the numerous illustrations exhibited 
by Col. Reid, have happily left but little for me to attempt on the 
present occasion ; and I proceed, Mr. Editor, to notice in a brief 
nlanner some few of the topics which your anonymous corres- 
pondent, under the signature of " Stormy Jack," has discussed in 
your pages ; and whom, as the subject has now become more gen- 
erally interesting, your readers will hope to meet under his own 
proper signature. 

This writer appears,^ at, an earlier period, to have assumed the 
hypothesis that the hurricanes of the inter-trdpical latitudes origi- 
nate in the variables or calm latitudes, which border upon the 
exterior limit of the trade winds. But in the reports of Lieut. 
James of H, M. ^team Packet Spey^ and in other accounts, 

statement of his obserrations ; and it is owing chiefly, perhaps, to this cause, that 
several redundancies, und some suggestions on collateral points, require to be ex- 
punged from that paper. This explanation is thought to be due to those readers 
who are now referred to the first named communication in Si]Hman*s Journal ibr 
1831, but need not be applied to the conclusions or opinions whioh have been ad- 
vanced in the subsequent papers. 
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he thinks he finds evidence of a northerly or variable course, in 
the Barbadoes hurricane of 36th July, 1837 ; and also of a varia- 
ble or northeastern course, in the Antigua hurricane of August 2d, 
1837 ; or at least of a lateral movement or oscillation, in the course 
of these hurricanes.* He also suggests that hurricanes may alter- 
nately dilate and contract during their course* 

The inquiries of Col. Reid, aided by his excellent charts and 
delineations, appear to have done much towards settling these 
questions, so far at least as relates to the particular storms referred 
to by your correspondent ; and it may be observed, that in tracing 
the course or track of a storm, we must be governed by its regular 
geographical developments Or progress, rather than by any induc- 
tions from the directions and changes of the wind at a given place, 
grounded on the known whiriwind character of these storms. It 
is true that these inductions, , if carefully made, will commonly 
harmonize, with wonderful accuracy, with the actual course or 
path of the storm ,' but there are various sources of error, which 
may at times mislead us in our deductions, when made from a lim- 
ited number of observations ; some of which may here be curso- 
rily noticed. . ^ 

1. The reported observations are not always correct as to the 
point of compass from which the wind blows, and the changes 
which it exhibits, during the storm. This is not unfrequently the 
case with the reports of unpractised observers ; or with observa- 
tions made in the gloom of night ; or in the tumultuous crisis of 
the hurricane, when the whole energies of the seaman are directed 
to his more inmiediate duties, and the preservation of his ship; 
and when in the darkness and turmoil of the stonn, the swinging 
of the ship may sometimes be mistaken and reported for the irreg- 
ular veering of the wind. Verbal or typographical errors, will also 
have sometimes occurred in the reports which ar6 under conside- 
ration ; and in some localities, an important difference between 
the magnetic and the true points of direction, is frequently con- 
founded, or unnoticed. > 

2. The inductions in question axe usually rtiade on the theory 
of an exact circle in the course of the winds, which in large 
storms, and for practical purposes, is, in most cases, sufficiently 
accurate. But it sometimes happens, that the higher portions of 
the storm, overrun the inferior portions, and reach the surfece in 

* See Nautical Magazine for January, 1838, pp. 35—40. 
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advance of the main storm ; thus presenting the wind, for a few 
hours, in a direction not accordant with that exhibited by the 
main body of the storm. It may also be added, that in the 
most violent of these storms, it is at least probable, if not cer- 
tain, that the course of the surface wind is spirally inward, ap- 
proximating gr^ually towards the center of the storm. 

3. At stations within the tropics, the changes of wind during 
the passage of the hurricane, are sometimes known to exceed 
those which pertain to the passage of a regular circuit of wind ; 
these changes sometimes running through the entire circuit of 
the compass, and even more. Again, they have been known 
to shift back and forward^ in alternate and fitful changes, when 
near the crisis of the storm. These phenomena, so far from dis- 
paroving the rotative character of these gales, only prove some- 
thing more, and afford at least probable evidence, in support of 
one or both of the following positions, viz. 1. That high land, 
and other obstructions, pften produce sudden atid fitful gusts and 
changes in these violent winds. 3. That, in accordance with_ 
our observations of minor vortices, the axis of rotation is often 
impelled, excentrically,^ around a smaller circuit, in the interior 
of' the advancing storm. 

4 In the northern intertropical latitudes, the recession or de- 
parture of the southeastern limb of the storm, appears to be fol- 
lowed, not unfrequently, by strong squalls or gusts from south-- 
east, this being the true course of the general trade wind that 
determines the track of the storm. These gusts or squalls, if 
taken for the regular action of the hurricane, may occasion erro- 
neous deductions in regard to the course of the storm. 

6. In the latitudes near the exterior limits of the trade winds, 
the change which here occurs in the course of the storm, pro- 
duces apparent irregularities or anomalies in the series of changes 
presented by the wind. Owing to this cause I was misled to some 
small extent in my estimate of the path of the first August hurri- 
cane of 1830, as delineated on tny first published chart, with an 
irregular deflection of the curve on the coast of South Carolina, 
which was predicated, in part, on the wind setting in at northeast 
at Charleston, and veering to southeast as the storm became more 
severe, 

6. At stations apparently within the regular track of the storm, 
there will sometimes be an absence of violent wind^ or, the vio- 
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lence will pertain to <^nly one of the phases which the storm 
presents, in its regular course over such locality. This may usu- 
ally be accounted for, by the interposition of land within the 
course of the immediate circuit which the wind is found to pur- 
sue; and this result is perhaps most obviously exhibited in the 
South Atlantic or in the Southern Ocean, near the Cape of Good 
Hope, where the barometric column, not unfrequently, subsides 
and commences rising, before the^full violence of the gale takes 
effect. The barometer^ however, appears always, to indicate the 
true extent and path of these whirlwind storms ] and I have 
found no good grounds to infer, that a hurricane contracts in the 
width of its path, while sweeping upon the surface of an open sea. 

7. Another source of apparent irregularity in the changes of 
wind in these storms, arises from the interposition of one storm 
upon the path of another, in their passage through the temperate 
latitudes. Col. Reid has shown something like this in the hurri- 
cane which overtook the Castries^ August 24th, 1837, which was 
evidently impinging upon. the path of the great hurricane which 
had previously swept along the American coast. That of the 
Castries appears to have pursued a course similar to the hurricane 
of October 1st, 1830, as delineated on my first published chart ; 
thus advancing, by a shorter course, into the path of the larger 
hurricane, and probably with a greater progressive velocity. CoL 
Reid justly urges the influence of these causes in producing the 
irregular winds of the higher latitudes. Of the influence of such 
interposition in apparently arresting, or modifying the regular de- 
velopment of a storm while fn progress, I have for many years 
been convinced ; but it is due to Mr. Espy, of Philadelphia, to 
mention, that, so far as I know, he was the first to publish the 
suggestion.* 

In tracing out the path of hurricanes, we justly discard all 
theory^ and as the information obtained of their course and ex- 
tent is necessarily limited, and is acquired at different and uncer- 
tain periods, our delineations are, therefore, necessarily subject to 
minor errors and to subsequent corrections. Such corrections, I 
have ever found to be in favor of the uniform rotation and reg- 
ular course of progression, which have formerly been described. 
It is probable, therefore, that the narrowed track, and somewhat 

* Journal of the Franklin Institute, Vol. xviii, October, 1836, p. 239. 



Digitized byCjOOQlC 



206 Hurricanes of 1838. — New Jersey Tornado of 1836. 

delS^cted courses, near the windward islands, of the Barbadoes " 
hurricane of July 26, and of the Antigua hurricane of Aujgiist 
2d, 1837, as laid down by CoL Reid, will ultimately prove to 
have been more symmetrical ;* and that the westerly recurvation 
of the track of the latter storm, across the shores of Georgia and 
Florida, to meet the case of the gale at Pensacola, will give place 
to a regular ccmtinuation of the track in a northeasterly direction. 
Was the gale at Pensacola, on the 7th or 8th of August, an 
oflFset from the Antigua hurricane ? or will it not prove to have 
been another storm ? 

Although I deem it probable, Mr. Editor, that your correspond- 
ent will find occasion to abandon his former views of the sup- 
posed lateral motion of the main body of the hurricane, as well 
as its alternate contraction and dilatation, yet these views appear 
to be sometimes applicable, or, at least, partially so, to the axis or 
nticleus of the great whirling stratum which constitutes the hur- 
ricane. In the columnar whirlwinds, or water-spouts, also, these 
contractions and dilatations of the diminished portion wliich sweeps 
upon the earth's surfece, are often made suflBlciently evident. The 
suggestions of your correspondent, therefore, are very far from be- 
ing unsuited to the inquiry, and it is hoped that he will continue 
to best6w his attention on such facts relating to these storms, as 
may aid us in gaining further light upon the subject. For his 
commendations qf my imperfect labors, he is desired to accept 
my acknowledgments. In the further progress of the investiga- 
tion, it is believed that he will find reason to abandon all reliance 
upon 'rarefactions' or 'local disruptions,' in the great aerial 
ocean, as causes of the origin or progress of these great storms. 

Hurricanes of 1838. 

Two hurricanes of the present season, (1838,) appear to invite 
our investigation ; — ^that of the middle of June, in the North At- 
lantic, and also that which swept the American coast, fi:om. Flor- 
ida to Newfoundland, in the early part of September. Those 
who have zeal for the undertaking, will find the inquiry both in- 
teresting and instructive. 

New Jersey Tornado of 1836. 

At the late meeting of the British Association, when Col. Reid's 
paper on storms was under discussion, Prof. Bache of Philadel- 

* Reid on the Law of Storms; Charts V. and VI. 
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phia, very properly referred to the opposing theory of Mr. Espy, 
of that city, and stated, also, that in his own survey of the track 
of the water-spput, or tornado, which passed across the State of 
New Jersey in June, 1837, he had made observations which ap- 
peared to accord with Mr. Espy7s theory of storms ; and that he 
had found no evidence of a whirling motion 9.t the surface of the 
ground, such as Col. Reid had ascribed to water-spouts and hur- 
ricanes. This view of the case Prof Bache had also supported 
in an able paper on the phenomena of that tornado. I deem it 
proper to state here, that having also examined the track of the 
New Jersey tornado, within a few days of its occurrence, and 
having twice repeated the examination, at later periods,. I have 
observed on each occasion, numerous facts which appear to de- 
monstrate the whirling character of this tornado, as well as the 
inward tendenc^' of the vortex at the surface of the ground ; and 
further, that the direction of this rotation was towards the left, as 
in the North Atlantic hurricanes ; — a result ^hich I had not pre- 
viously expected, as it appeared probable that the direction of ro- 
tation, in these small whirlwinds, must be entirely accidental. 
This leads me to notice the only point, perhaps, on which my 
inquiries h^ve led tb a result differing from that obtained by Col. 
Reid ; for in many cases of this sort, since examined, I have found 
the course of rotation to be uniformly towards the left. 

Perhaps I should add further, that having also examined with 
some care; the reports of the meteorological committees at Phila- 
delphia, made through Mr. Espy, their chairman, and also the 
meteorological essays of this gentleman, I have not been able to 
find evidence which disproved the rotation of a violent storm, 
or that established a course of wind from all sides of a storm di- 
rectly towards its centre, in accordance with his theory ; but, on 
the contrary, an analysis of the evidence which Mr. E. has ad- 
duced, together with the additional facts which I have been able 
to obtain, has appeared to contravene his conclusions. A valuable 
statement of facts relating to the snow storm which visited Penn- 
sylvania and other states on the 17th and 18th of March last, 
drawn up by Mr. Espy, has recently been published by the Phila- 
delphia committees.* Should the facts contained in this paper be 
adduced in favor of Mr. Espy's theory, I would only say, that in 

• See Journal of the Franklin Institute, Vol. xxu, 1838, pp. 161—175. 



Digitized byCjOOQlC 



208 Test of Mr. E spy's Theory. 

this, as in some of the former cases, the field of action of the whirl- 
wind storm will have b^en in part mistaken. I would also re* 
mark, that the points at issue, do not relate to the conunon and 
often irregular winds, which, in different localities, acccmipany a 
general fall of rain or snow; or which sometimes attend the pro- 
gress of a whirlwind storm, exterior to its limits. 

Test of Mr. Espy's Themy. 

The truth or error of Mr. Espy's theory may be ascertained by 
a very simple test; The hurricanes in the West Indies are known 
to move towards the W. N. W., nearly. Now, if this theory be 
true, at those islands which are in the centre of the storm's path, 
and where the gale is of the greatest duration, the wind will set in 
at about W. N. W., or exactly opposite to the course of the storm, 
and when its centre has passed over, will shift suddenly to E. S. 
E., and continue violent in this quarter till the storm is over. But 
if the galp be a whirlwind, as the facts seem to show, the wind 
at such places will set in at about N. N. E., and in the middle of 
the gale will shift nearly to S. S. W., — the wind varying from 
these points, and veering more gradually, on either side, in propor- 
tion to the distance from the centre of the storm's track. That 
this corresponds, mainly, to the facts of the case, will hardly be 
doubted by those who institute the inquiry. 

The same test.may also be applied to these storms as they move 
in a N. E. direction along the shores of the United States ; where, 
according to Mr. Espy's views, the gale, on the centre of its path, 
should blow, for the first part of its duiratibn, from about N. E. ; 
and in the second half, from nearly S. W.* But all our inquiries 
serve to show, that the gale is violent at N. E. only on the northern 
portion of the trafck of the tempest, and that the usual changes 
from this direction, are not sudden, and to an opposite point of 
the compass; but,. instead thereof, we observe a gradual veering, 
by the north, to the northwest. ' "" 

* Some storms, as Mr. Espy has also acknowledged, are interrupted in their de- 
velopment by the near japproach of another storm. Care toqst be taken, therefore, 
not to mistake the N. E. wind of a storm whose northweMem limb is thus inter- 
cepted by a bordering storm, and which hence is sometimes followed by the natural 
current of air from the S. W. quarter, for the changes that pertain to the centre 
of the gale. This error is easily avoided by extending the field of inquiry, and 
by a' due attention to the indications of the barometer. 
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Tyfoons of the China iSea. 

It can haidly be doubted that the general course which is j)ur- 
sued by hurricanes, is the same as that, of the general mass of at^ 
mosphere or winds by which they are surrounded, and of which 
they form an integral portion. It becomes, therefore, a point of 
some importance in oieteorology, to ascertain the tr^ie course of 
the hurricanes or tyfoons of the Asiatic seas. Shoiild this course 
prove to be in conformity with the existing monsoons, this would 
be in accordance, it is believed, with the analogies, in the tropical 
latitudes of the Atlantic ; at least, if we have regard to the entire 
stratum of wihds which lies below the common height of the 
clouds. But if the general course pursued by these storms, be the 
very same with those of the corresponding latitudes of the Atlan--^ 
tic, in which there are no monsoons, it may serve to show that 
the westerly monsoons, which are opposed to the course of the 
regular trade win^s, consist only of a misplaced or minor stratum 
of current, which forms a thin layer of surface windj less general 
than that of the regular trades, and which is therefore inefficient 
in opposing' the progress of a great hurricane ; — ^the latter being 
impelled by the stronger and more. general current of the regular 
trade wind; which is supposed to overlie, at all times, the stra- 
tum of misplaced current which forms the westerly monsoon. 

These remarks will apply equally to the monsoons of both 
north and south latitude. Gol. Reid has been fort\inate in ob- 
taining full evidence of the opposite recurvation of a hurricane in 
south latitude, in open sea, and during the prevalenee of the north- 
west monsoon ; a result which can hardly be too highly valued. 
This storm, however, (Culloden's hurriccme, of March, 1809,) was 
encountered to the southward of the limits of the northwest 
monsoon in the Indian ocean ; but the hurricane of the Albion, 
noticed by Col. Reid, was exposed to the full influence of this 
monsoon. It beeomes important, therefore, to ascertain its path, 
in order that the influence of the mpnsctou upon its course may 
be duly appreciated^ and we hope that its path may yet be 
ascertained. J 

In regard to the northern hemisphere,, Col. Reid has given us 
notices of several hurricanes or tyfoons in the Asiatic seas, with 
no indications of a course different from those in the North At- 
lantic. The following generalizatibn, grounded on independent 

Vol. XXXV.— No. 2. - 37 
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evidence, was published by tjie writer in 1833.* " The tyfoons 
and storms of the China sea and eastern coast of Asia, appear to 
be similar in chaiaeter to the* hurricanes of the West Indies and 
the storms of this coast, [United Stat^,] when prevailing, in the 
same latitudes." This remark was made with special reference 
to both the rotative and progressive directions of these storma 
One of the tyfoons noticed by Col. Reid, that of the Raleigh^ 
which visited Canton, on the '5th and 6th of August, 1835, has 
been adduced, however, by the correspondent of the Nautical 
Magazine, as holding its course towiards the southwest-f As this 
tyfoon had previously attracted my attention, it will now be made 
the subject of our examination. 

Raleigh's Tyfoon of 1836. ' < ' 

The facts which have been chiefly relied on iot establishing a 
southwestern course for this gale, are contained in the report of 
H. M. S. Raleigh, which was overiset and disabled in this gale, 
in the China Sea, when under bare poles : which report I have as 
follows:. 

'' H. M. Brig Raleigh, Aug. I, l835.-T^WorkYng ont of Macao Roads. 
-—At noon, east end of Grand Ladrone, E. s S. — Aug. 2d, at noony S. E. 
end of Formosa N. 85 E., 340 miles : fine weather all day. — Aug. 3d, 
at noon, S. end of Formosa N. 824 E., 252 miles. Fine weather all day. 
— Aiig. 4th, lOh. 2()m. a. m. close reefed topsails and courses :--^12h. 30kn. 
p. m.— barometer fell from noon i^i^^ : took in mainsail and foresail ; — at 
Ih. 30m. got all snug ; vessel going through the water between 3 and 4 
knots ; barometer 29.40, falling ; — at 7h. 30m. wind veered to N. N. E. 
and tyfoon commenced ;— at 8 p. in. barometer 29.36, fsJling ;— ^h. 30m. 
tyfoon increasing-; — 10 p. m. close reefed fore trysail and set it;-*-tyfooo 
veering to E. N. E. with a heavy sea ; — at midnight tyfoon increasing i 
barom. 29.04, falling. 

** Aug, 5M.— ^ a. m. tyfoon veering round to E. S. E., still increasing 
in vi^nce ; — 6h. 30m. barometer 28.25 ; — 8 a. m. tyfoon increasing ; — 
9h. 30m. a. m., if possible blowing heavier, ship went over J — In this aw- 
ful situation ^hip lay for about 20 minutes ;^ — ^9b.50m. lower masts went 
by the board and ship righted with seven feet water in her hold ; barom- 
eter did not fall lower ; — ^at noon tyfoon moderated a little ;— at 6 p. m. 
tyfoon m<jre moderate, with a heavy sea ; — ^ipidnight, strong gusts of wind 
with heavy sea from south." — Abridged from Canton Register of March 
14,1837. ^ -^ 

See also the log of the Raleigh, as it appears in Col. Reid's work, 
which contains a sketch, showing the position of the Raleigh, as 

* American Coast Pilot, Idth edition , p. 639. 

i See Nautical Mafaziqe for May, 1837, pp. 303—306. 
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given in the log, and illustrating the direction of the wind. CoL 
Reid has also given the position of a schooner, which encoun- 
tered the tyfoon in lat. 18^ 2' N., Ion, 115P 6(y E., of which I had 
previously received no account. I will naw submit such evi- 
dence as I possess, in addition to the account furnished by the 
Raleigh ; adding, also, a»sketch and figure illustrating the course 
and progress of the tyfoon j and which was prepared and stereo- 
typed some months since, ia reference to.fumishing an account 
of this hurricane. 

At MaAXio\ where the tyfoon was experienced on the 5th and 
6th^ many houses were greatly damaged ; aiso, many lives were 
lost in the inner harbor, and "some vessels driven on shore.. The 
direction and changes of the wind at Mslcao are not stated ; but 
we are favored with the fotlpwing valuable table of the state of 
the barometer during the period of the storm. 

'' Augutt m. 
h. to. 

1 00 a. lb. 

2 30 p. m. 

6 00, " 

7 20 " 
9 00 f^ 

10 20 " 

10 45 'J 

11 05 " 
11 30 " 
11 5a " 

August 6th, 
15 a. m. 
30 " 



Banoin. 
29.47 
29.28 
29.20 
29.12 
29.08 
28.95 
28.90 
28.85 
28.75 
SS8.65 

28.50 
28.40 



b. m. Barotn. 

45 a. m. J28.30 

1 20 "(to«JM<) 28.06 
« ' 28.08 



25 

45 
55 
00 
25 
45 
10 
40 
10 
45 
15 



28.20 
28.30 
28.37 



28.56 ill 00 

-28.68 
28.75 



600 



28.83 
28.90 
28.97 
29.02 
29.08 



h. m. ' 
B 45 a. m. 
.7 45 " 
816 ". 

8 45 " 

9 30 " 
10 25 " 



Barom.- 
29.12 
29.20 
29.21 
29.23 
29.27 
29.30 
2934 
29.42, 



2 00 p. m. 

and continued rising to 
29.65, at which point it 
usaa% stands daring 
fine weather."* — Can- 
ton Register y Aug. 15. 



This table affords in itself good evidence of the passage of the 
centre of the vortex €iear to M^ao. 

At Canton, (OO miles north of Macao,) the tyfoon began on 
the evening^ of the 6th, after three or four days of very hot 
weather, with northerly winds, and continued thrpughout the 
night and the next day. Jts violence was greatest about two 
o'clock on the morning of the sixth* The following is an ac* 
count of the state of the barometer and winds at Canton : 



* This relates to " fine weatfier" of the S. W. monspoii ; the mean of the barom- 
eter for July and August being, at Canton, 0.40 in. lower Xhon fox December and 
January, in the N. E. inonsoon. This barometer at Macao appears to stand about . 
0.15 or 0.20 inch lower in its adjustment than that used at Canton for the reports 
in the Canton Register, the mean of which for five years is 30.027. Many, if not 
most of the common ship barometers, stand too low in tlieir adjustment. 
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August Ath, 
9 a. ni. barom. SQ-TO Wind N. W. Fine weather. 
4 p.m. ". 29.70 " N. by W. Moderate breeze. 

August Sths ' , 

9 a. m. " 29.62 Wind N. and N. W. Fair Weather. 

4 p. m. "^ 29.54 '* nnsettled-^Rain and fresh breeze. 
12 p. m. '^ 29.37 " N. blowing hard and in heavy gasts. 

August 6th. 

5 a. m; " 29.34 Wind N. E. blowing hard with heavy rain. 
9 a. m. " 29.51 " S. E. ^' 

It a. in. " 29.58 " S. £. Mowing hard,— moderating. 
5 p.m. " 29.70 " S. E. 
11 p. m. " 29.85 " S. E. " 

August 1th, 

8 a. HL " 29.94 Wind S. E. Clouei^^OmpikdJirom the Can- 
ton Register, 

On Wednesday the 5th inst. a Tyfbon swept over the city of Canton. 
It began in the evening and continued throughout the night and the next 
day, blowing its best about 2 o'clock in the morning. The damage done 
by the Tyfoon at Canton is small, but not so at KamsingmcxMii MacaOi 
and elsewhere on the coafft. — Canton Paper, 

The American ship Levant, Capt. Dumaresq, which arrived on 
thev7th of August, the day after the gale, came in with royals set, 
from Gaspar Island, in fourteen days, having had Ught winds all 
the way up the China sea, and did not fed the tyfoon. This im- 
portant fact is stated in the Canton Register of August 11th. 

Extract. from a private letter from on board the f^i^Lady Hayts^ 
which left Macao Roads a day or two before the storm, and returned to 
Kumsingmoon, after the gale. 

" Early on the morning of the 5th, we observed indicatfons of bad 
weather. At 10 a. ro. the wind freshened a little from the same quarter 
it had been for the last twenty four hours, viz. north; so we thought it 
best to turn her head back again to look for shelter, fancying ourselves to 
be about thirty five miles off th^ land. We carried a press of sail until 
noon, when we found we had too great a distance to ruti before we could 
get into shelter, and expecting it WQuld get so thick that we could not see 
our way ; so we turned her head to sea, and clapped on as much sail as 
she could stagger under, steering 8. E. hy E, The wind being then at 
north, we were desirous of getting as far off the land as possible, expect- 
ing the wind round, to the eastward, there being a mo^t tremendous sweU 
frpm that quarter. At 4 j?. m. it was blowing in severe gusts, and we 
shipping a good deal of water, and the' ship becoming unmanageaUe. 
About 8h. 30m. the wind began to veer to the west, but continued to bk)W 
as hard as ever, till midnight, when it drew round to south, and moderated 
a little. It continued to blow hard, from that quarter until noon of the 
6th, when it moderated fast, and we began bending other isails in room of 
those that were split. When the gale commenced, which we consider 



Digitized' by CjOOQIC 



Raleigh's Tffoon of 1835. ai3 

it did at 1 p. m. on tAe 5fA,. we were about twenty miles east of theLema ; 
where we Vere when it ended, it is hard to say, as we saw nothing till 
the morning of the 7th, when we made Mondego Island. We hardly 
think we could have had the gale so heavy as those inside ; and what is 
most extraordinary, the wind with them veered to' the eastward round to 
south; ^ l>ut with us it Yeer^d to the. westward round to the south. It was 
fortunate for as that it veered tp the westward ; for had it veered to east- 
ward, we should most likely have been driven on shore among the isl- 
ands, as we could not have been more than fifty miles off the land [?] at 
8 p. m. on the iSth." — Abridged from the Canton Register^ of August 
I8th, 

On the reduced chart which is given herewith, the tracks of the 
Lady Hayes and the Levant are laid dawii by estimate, from the 
printed accounts. The small dotted circle B, sorromided by the 
storm arrows, is supposed to indicate the position of the centre of 
the sterm at the time the Raleigh was overset; and the position 
of the latter should be marked somewhat nearer this circle, ac- 
cording to the lat. ' and long, of the Raleigh on the 6th, which 
C(d. Reid has given in her log. The course of the storm appears to 
have been N. 72P W., and its centre is supposed to have been op- 
posite the Raleigh, about 8A. 20m. a. m. on the 6th ; but this cannot 
be ascertained with precision, as the indications of the barometer 
do not appear to have been closely watched and recorded during 
tihis terrific period of the storm. 

Having shown the rotatory character oi* these tempests, I con- 
sider the depression of the baroineter which attends them, as be^ 
ing due to the rotative action ; and the point of greatest depression, 
as indicating the true centre or axis of the storm. 

From the evidence now before us, we arrive at the following 
facts : 

1. That the Raleigh met a gale which set in with the wind cU 
N.j veering rourulby the E. to 8. E. and South. 

2. That at the harbors and roads " inside,^* (Macao, Kumsing- 
moon, &c.) as well as at Canton, the gale occurred at a later pe- 
riod; and the wind also set in at North, and ixeered to E. and S. 
E., in a manner similar to that reported by the Raleigh. 

3. That with the ship Lady Mayes, off the islands near Macao, 
the wind also set in at North ; but the ship steering S. R by E. 
under a jpress of sail, (and doubtless falling off with the heavy sea 
frbm eastward,) the, wind, towards the middle of the gale, began 
to veer towards the West; whence it dret^ round to South, to- 
wards the close of the gale. 
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4 Hiat the vioieuce of the wind was apparently greater with 
the Raleigh, than with the Lady Hayes. 




6, That the gale was experienced by an English schooner, 
Aug. iSth, in lat. 18^ V N. Ion. 115^ 5(y E. ; but the Levant^ arri- 
ving on the 7th, in her course through the China sea, did not en- 
(xmnter the gaie. / 

6. That the fall and rise of the barometer at Macao, and with 
the Raleigh, and the strength and changes of wind with the latter, 
were such as are often exhibited near the centre of a hurricane ; 
and that the minimum depression of the barometer occurred about 
seventeen hours later at Macao, than with the Raleigh, ' 

These facts seem to establish the following conclusions : 

1. That the Tyfoon advanced in a westerly direction, 

2. Negatively j— ^that it did not pass through the China sea, ftom 
N. E. to S. W., nor on the opposite of this course. 
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3. That it was a progressive whirlwind storm ; turning^ the 
left J around its axis of rotation. . 

4 That its centre of rotatioa passed to the northward of the 
Lady Hayes ; and to the southward of the Raleigh and of Canton, 
and the anchorages. near Macao ; and nearly on the line A, B, C, 
as marked on our chart. . 

5. That the rate of its progress was^ about seventeen nautical 
miles per hour. 

6. That the extent or diameter of the violent part of the gale, 
as deduced from its duration and rate of progress, was about four 
hundred nautical miles, or equal to six or seven degrees of latitude. 

7. That the latter induction agrees with the geographical (evi- 
dence which has been obtained of th« visitation of the storm. 

The progress of the tyfoon being taken at 17 miles per hour, 
it follows that the excess of velocity of the wind at E, with the 
Raleigh, oveif that of the wind at W. with the Lady Hayes, sup- 
posing the rotation to have been in a circle, would be more than 
thirty miles an hour ; allowing nothing, however, for difference 
of-retardiation of the surface wind, and not taking into the account 
the additional retardation which the west wind of the Liady Hayes 
must have been subject to, in its recurving course over the land. 
If a circle be drawn on the chart around each of the points B and 
0, with a radius equal to 3 or 3 J degrees of latitude, these circles 
will comprise, sbmewhat nearly, the field of action of the storm, 
at the two periods of 9 a. m. of the 5th, and 2 a. m. on the 6th d 
August. 

The progressive vielocity and course of this tyfoon, is nearly 
the same as that of the Trinidad hurricane of June, 1831 ; and 
the rate of progression also corresponds nearly to that of the An- 
tigua hurricane of August 12th, 1835. See tracks Nos. I, and V, 
on my chart of the courses of hurricanes, in the April No. of the 
Nautical Magazine, 1836.* 

This examinatioii of the case before us, appears to show that 
the direction of rotation, and Ihe course of progression of this ty- 
foon, while crossfng the China sea, agree with those of the hurri- 
canes of the West Indies ; and that its course was not controlled^ 
or materially influenced, by^ the existing southwest monsoon. 

*For this chart, see also Siltimcin's Journal, Vol. XXXI, or Reid on the Law 
ofStorms, Chart in. 
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Methods for \E seeding its Viotehce. 

. The professional readers of the Nautical Magazine wffl naturally 
inquire for. the best method by which the Raleigh might haye 
ipivoided the heart of the tyfoon, had its true character, and proba;- 
ble course, been known. To this I answer, that the Raleigh being 

' boiind to the Bashee islands, and havihg^^sea room, and the gale 
having set in from N. or N. N. E., which shoWed that the ship 
was then not far from the centre of its path^ its greatest severity 

* 6ould hav^ been avoided by either of the following methods : 
. First, hy tacking to the N. W., upon the wind, and, as the lat- 
t^^yeefed eastward, hauling up (or Formosa and the Bashee isl- 

. ands^.so. far and as fast as the veering of the gale in this direction 
pp^ht allow. 

r Second, by standing aWay to W. S, W. with a view of saving ^ 
tinae bb well as distance, in the escape, and keeping off mcure to 
the southward, as the wind should veer td the westward; and 
whe^ the barometer began to jise, by bearing away, under the 
heel of the storm, for her point of destination, 
r The advantage of the first method would <;on8ist in having to 
run a shorter distance off her course, in order to avdid the centre 

of th(3 gale. . lis disadvailtages consist in being too much headed 
off at*' the outset, and perhaps, in getting too far northward tq 
make the, best of the S. W. monsoon, after the gale should have 
terniinated. The advantages of the second method would con- 
sist) in running off more rapidly, with a fair wind and sea ; in get- 
ting under the southern semi-circuit of the gale, where, owing to 
the course of the wind being counter to the progress of the storm, 
it becomes less violent; in having almost throughout, a fair, in- 
stead of a head wind ; and, finally, In bdng left by the storm to 
the windwaird of the point, of destination, as regards the existing 
monsoon. The disadvauitage,,if any, of this niethod would con- 
sist in the greati^r extent of the rout ; but as this would be accom- 
plished under far more favorable circumstances, and probably in. 
much less time than the northern, it can hardly be counted as an 
objection. It would, however, have be^ necessary to avoid the 
Paracels, in shaping the southern cour^. 

The second method for avoiding the heart of this storm, there- 
fore, would appear to have been -preferaUe. But had the ship 
fallen, under, the more northern portion of the gale, toward the dot- 
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tea line which crosses Formosa, thus taking the wind first at N. E,, 
or E. N. E^ she should have kept to the wind, with her head to the 
northward. But if her position had been nearer the dotted 
line which crosses Luconia, taking the- wind first at N. W., she 
should first have brought the wind on her starboard quarter, and 
• subsequently have bore away, as the wind veered by the west. - 
Some further notices of tyfoons may now be added, to show 
that the results just noticed, are not peculiar to this storm alone, 
and that other tyfoons of the China sea pursue a similar coursie,' 
and exhibit the,same rotative action. . 

Canton Tyfoon of Aug, 3d, 1832. 
At Macao the wind set in from the norths and reached its greatest 
height about 1 p. m. ; continuing with the same violence till 5 p. m., when 
it veered suddenly to the southward, but with diminished strength. When' 
. the fury of the gale was exhausted, the quicksilver rose at the rate of 
three tenths per half hour. Barometer Aug, 2d, 8 a. m, 2&.68 ; — 8 p. m. 
29.34 ;—Aug, 3d, 8 a. m. 29.34;— 5 p, w. 27.88. Other land barome- 
ters differently adjusted, fell to 27.96 and 28.05. 

At CUxphshuy-moon the gale began at N. and N. W., between which 

points it blew with tremendous violence ; shifting, towards the conclusion, 

to S. E. whence it blew more moderately. The barometer, in the early 

part, /c//^o 28.20. ,,^ 

The American ship Don Quixote left on the day before the tyfoon ; 

and returned on the 5th with loss of mainmast. 

;/ /^. Since the tyfoon, the British brig John Biggar, from Manilla, has come 

^im dismasted. The Spanish brig Veloz, also from Manilla, has arrived 

with loss of mainmast. 

A letter from the commander of the Dutch ship Fair Armenian, which 
foundered about thirty miles westward of the Grand Ladrone,, says : — 
"On the evening of the 2d inst. we made the Grand Ladrone,.and on 
the morning of the 3d it came on a tyfoon blowing off the land ; this 
about noon increased to a tremendous height and dismasted us ; unship- 
ped and broke our rudder, and carried away a great part of the bulwarks. 
The gale was at its height about 4 or 5 p. m., and after dark gradually 
,^ • moderated." 

The Edmonston, Caledonia, Esperanga and Italy have come in with- 

• out damage. The Caledonia on the 3d, when in lot. 17° N., Ion. 113° 50' 

. JG. experienced a strong gale from W, veering to S. W. and 8., with a 

heavy and confused sea. The barometer feU to 28.50. The Edmonston, 

on the same day, when within seventy miles of the land, felt the same 

teeather, which brought her under bare poles for four hours. 

At Bocca Tigris, the weight of the tyfoon, which in Canton and Wham- 
pao ranged from N, to N. E., was felt about 4 or 5 p. m. ; the barome- 
ter standing o^ 29.10. About 6 p. m. the quicksilver rose and the gale 
began to abate. 

At Canton, Aug. 3d. Blowing hard at N. and N. E. with violent gusts; 
barometer 29.15 ; and for the most part rain. Aug. 4M. First part blow- 
ing hard, wind 8. E. barom. 29.70 ; — middle and latter part strong breezes 
and fine weather. — Canton papers of August, 1832. 
Vol. XXXV.— No. 2. 28 
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Extract from the journal of an American shipmaster hound to Can^ 
ton. "Aug. 2d, 1832, (nautical time,) lot, 18° 34' N., Ion, 114° E.; 
barom, 29.^. First part light and baffling winds from E, to N. E. and 
N. and hazy : — middle part the same : — At 4 a. m, cahn, barom. 29.59 : — 
At 4.30 a. m. a breeze sprung up from W. N. W. ; — ^made all sail by the 
wind. Latter part and end, strong W. N. W. wind and rough head sea. 
Took in the royals, flying jib, and fore and mizen top gallant sails. JBo- 
rometer at noon 29.40. The weather, however, looks very fine, and the 
breeze is steady at W. N. W. lat, 19° 54' N., Ion. 113° 5ffE, 

Aug, 3d commences with a strong steady breeze at W. N. W. and 
hazy weather, barometer falling fast. At 2 p. m. down to 28.98, but not 
the least unfavorable appearance in the clouds, sea, or weather. [The 
ship was at this time running into the path of the gaJe, fi^om its southern 
side.] I must acknowledge that the rapid fall of the mercury, within the 
last ten hours, has alarmed me not a little, and we are now preparing for 
the worst of weather. — At 4 p. m. barom, 29.25 and the wind freshenmg ; 
single reefed topsails. The old tars who have seen sail carried on this 
ship through thick and thin in the stormy regions of the southern ocean, 
now look at each other with amazement at such preparation for apparently 
nothing. Towards evening the weather begins to look unfavorable ; the 
sun went down in a body of clouds, deeply tinged with red ; not the rich 
and variegated tints that give rise to pleasurable sensations to all who look 
upon them, but the fierce, glaring, angry red that creates distress in the 
bosom, particularly of a mariner. Afler sunset the moon (at the 2d quar- 
ter) could be seen at intervals through the clouds that are driving from 
the N. E, at the rate of twenty knots, and the lightning shooting up from 
every point of the compass. At 8p, m, barom, 29.15. Took in all sail 
but the close reefed fore and main topsails and fore-topmast staysail ; the . 
wind still steady at W. N. W. Sounded in 45 fathoms, the Grand JjOt 
drone bearing W, N. W, 38 miles, ^^ 10 p. m, the wind sitddenly shifted 
to W. N. W. fN. N. W.?] in a squall, — Heavy rain and distant thunder 
until 5 a. m. : — Had continued shifts of wind all round the compass. At 7 
a. m, a steady gale very severe, from about N. W. and constant rain : — hove 
to under the reefed main topsail : — At 8 a, m. barom, 29. ! ! — Latter 
part and end, the real, genuine, unadi^terated Chinese Tyfoong; a steady 
roar and constant rain ; took in the main topsail. 

Aug. 4th. (P. M. of 3d.) The first quarter of this day extremely se- 
vere gale and thick weather. — At 2.30 p, m, barom, 28.88 ; shortly afler 
which it began to rise : — at 6 p, m, 29.05 ; — at 8 p, m. 29.08, and mode- 
rating. — During the night, hard gale from W, to W, 8, W, and torrents 
of rain. — At 4 a. m, wind S. W. to S. S, W, and hazy : — ^made sail and 
by 6 a. m. had royal and studding sails set. During the day passed a 
number of wrecks, and when we arrived, (5th,) found that the hurricane 
had been very severe and caused immense destruction." — Neio York 
Journal of Commerce. 

Canton T^oon of Sept, 23d, 1831. 

The American ship Galen, from the Sandwich Islands, bound to Can- 
ton, encountered bad weather off the Bashee Islands on the 2l8t of Sep- 
tember, and on the 23d near the Leina Islands^ lost her mizen mast, fore 
and main topmasts, &c. 
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The British barque Agnes, from Singapore, also lost her foremast on ^ 
the 23d, and was obliged to cut away the remaining masts. She was at 
anchor on the 27th, about nine miles southward of the Grand Ladrone. 

H. C. ship Hertfordshire and Danish ship Norden, arrived on the 25th 
[from the southward] and experienced no bad weather ; the latter reports 
that on the 24th a very violent swell was running down from the north- 
eastward, but the barometer indicated no change, and neither of these 
vessels were aware of the tempest till their arrival at Macao. 

At Canton early in the morning of the 23d September commenced a 
hard northerly gate, which continued without intermission for twenty four 
hours. The tide rose to a great height and much damage was sustained; 
an official return to the authorities at Canton, states, that after it was 
past, one thousand four hundred and five dead bodies were picked up 
along the coast. The gale was far more severely felt at Macao and Kum- 
sing-moon, where it is described as having been truly dreadful. — Canton 
papers. 

The narrative of Capt. Lynn, of H. C. S. Duke of Buccleugh, 
appended to his Star tables for 1822, contains accounts oi four 
several tyfoons which were encountered by the convoy under H. 
M. S. Swift ^ Capt. Hayward, which left Macao Roads on the 15th 
of June, 1797, bound homeward by the eastern passage. The 
first of these storms occurred on the 19th June, in lat. 22^ 9^ N., 
Ion. 117° 3' E, The wind set in at N., and veered to N. E. by 
N. ; but owing, probably, to the course of the ship, veered back to 
N., and subsequently by N* W. and W. to S. Barometer, 29. 

The second was met on the 2d July, in lat. 19° ^ N., Ion. 124° 
18^ E., and ended on the 3d. The wind set in at N. E., and 
veered by N. and W., as on the 19th of June ; the ship having 
been kept before the wind, probably as before. Barom. 28.77. 
The Swift is supposed to have foundered in this, storm. 

The third tyfoon was encountered on the 8th July, in lat. 16^ 
54' N., Ion. 126° y E. Barometer, at lowest, 28.40. This gale 
commenced at N. N. E. ; but the ship running to the southward, 
as before, the wind again veered to N. and N. N. W., and thence 
shifting, after a lull, to S. S. W. 

A fourth tyfoon was encountered on the 17th July, lat. 16° 54' 
N., long. 126° y E., in which the wind set in at the same point 
as before, and veered also in the same manner. Barometer, 28.55. 

These and other facts had been the basis of my inductions, in 
relation to the tyfoons of China and the storms of the North Pa- 
cific ,• and the voyages of Cook and others upon the coasts of Ja- 
pan and China, and the journals of whale ships in the Northern 
Pacific, had afforded good evidence that the same system of 
storms prevailed in the North Pacific as in the North Atlantic. 
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From a comparison of the foregoing accounts, it appears that 
those ships suffered most severely, which fell under the northern 
semi-circle of the storm. This result, probably, would not follow 
in the higher latitudes, where the storm has recurved to the north- 
ward and commenced its easterly course. 

Hurricanes of the Asiatic Seas. 

It is generally beUeved that the hurricanes of the Indian seas 
occur only or chiefly at the change of the monsoons ; but this 
opinion appears to be of doubtful accuracy. 

From the valuable meteorological journal which appears monthly 
in the Canton Register, I have compiled the following statement 
of the periods of change in the N. E. and S. W. monsoons at 
that place : 

Vernal change from n. e. to s. w. Autumnal change, from s. w. to s. e. 

1830. From 20th to 28th of April. From 5th to 12th of October. 

1831. " 7th to 17ih ^* " 1st to 14th 

1832. " 4th to 7th " on 25th September. 

1833. " 9th to 14th " " 9th to 30th 

1834. " 3d of April to 8th of May. " 19th to 30th 

1835. " 8th to 21st of April. "10th to 24th "• 
The American ship Parachute, at Boston from Calcutta, experienced 

a Tery heavy gale to the northward of 18° N. lat. in the Bay of Bengal, 
on the 23d, 24th, and 25th of August, 1831. Spoke the Nandi from 
Bengal to Liverpool, dismasted in the gale. — London shipping lists. 

Bombay, June 24:th, 1837. — One of the severest gales that has occurred 
here for the last forty eight years, commenced on the evening of the 14th 
inst. On the morning of the 15th the scene of destruction was displayed. 
The roaring of the wind and thunder was truly awful ; large palmira 
trees, six feet in diameter and seventy feet in height, were torn up by 
the roots, and many houses completely unroofed. 

The accomits of hurricanes in the Asiatic seas, given us by 
Col. Reid, are also more common to the regular monsoons than 
to the periods of change. 

. Tyfoon at Manilla and Hurricane at Balasore, Oct. 1831. 

The following account of a tyfoon in the China sea in 1831, 
is interesting insomuch as it aflFords probable grounds for connect- 
ing the hurricane at Manilla, Oct. 23-24, with that of Oct. 31, 
at Balasore, on the shores of the Bay of Bengal. 

Extract from the private journal of Wm, F, Griswold, Esq,, Master 
of the ship Panama, an a voyage to Canton, October, 1831. 

* From these and like statements of the changes of the monsoons at other points, 
tome useful inductions might be obtained. 
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October 2Sd, (Nautical time,) lat, 9° IT N., Urn, 117° 16' E. Wind 
came out at soathward ^nd continued until 10 p. m., then died away and 
commenced from the northward, with a heavy head sea. — Forenoon breeze 
from N. W. and clear weather. Lat 9° 45' iV., Ian. 117° 25' JB. 

Oct. 24th, — ^Pleasant breezes from N. W. and hazy, steady weather. A 
sea rolling from the northward. I suppose there has been a gale in the 
China sea which has not yet reached us. — Evening wind rapidly increas- 
ing and barometer falling from 29.75 to 29.40. Midnight reefed topsails. 
— ^9. a. m. double reefed do. — barometer 29.20. Ends witli tremendous 
gale from the westward and heavy sea — barometer 29.10. Lat. 11° 51' 
N, Ian. 118° 20' £. 

Oct. 25<A.— Heavy gale from W. S. W.— barometer 29.05. Gale haul- 
ing to the southward. Evening more moderate. Made a litde sail. Wind 
at 7. p. m. from southwestward ; at 11 p. m. from southward. In the 
morning at 5 o'clock the wind came out at S. E. (barometer at 29.10) and 
blew a perfect hurricane. Hove to under mizen staysail ; — barometer at 
1 p. m. 29.05—4 p. m. 29.00—7 a. m. 29.10—8 a. m. 29.20. I believe 
this fall of the barometer to be, in this latitude, very remarkable. 

This gale was on the 24th and 26th October, civil time, and 
from its peculiar features and double fall of the barometer, there 
appears something like the falling in of two hurricanes on th^ 
same track. It was, doubtless, in whole or in part, the same hur- 
ricane that visited Manilla on the night of the 23d of October, 
and which is noticed by Col. Reid. The irregularities of the 
storm may have been caused by its passage over the Philippine 
Islands, the Panama being then off the Strait of Miiidora, and 
about 210 miles from Manilla. I have deemed it not improbable, 
that this storm was the same that visited the Bay of Bengal on 
the 31st of the same month, and was so destructive at Balasore, 
and on the neighboring coast. The course from the Panama's 
position to Balasore'is about N. 73° W., and the distance, say 1920 
miles, which would give a rate of progression of Hi nautical 
miles i)er hour ; which coincides with other storms which have 
formerly been examined. It is important to ascertain if this 
storm crossed the Burman Empire, immediately previous to its 
appearance in the Bay of Bengal. . 

Panama^ s Hurricane in Indian Ocean, January, 1832. 

In order to add to the stock of available facts for tracing the 
storms of South Latitude, I add the following account of a hur- 
ricane in the Indian Ocean, on the 26th of January, 1832. 

"January 25M, (nautical time,) Lat. 20^ 14' S. Lon. 80° 36' E. 
Strong breezes and squally, with every appearance of a gale ; barometer 
at noon 29.57, haoing faUen from 29.80. At 1 p. m. barom. 29.50 ; — 
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at 4 p.m. 29.45;— of 8 p. nt. 29.50 ;— ^ midnight 29.90 : reefed, Slc. 
and brought the ship to. During the night, heavy and increasing gale 
from E. 8. E. to E. At 4 a, m. harom, 29.00;— o^ 6 a, m. 28.90;— al 
8 a. m. 28.80;:— at 10 a. m. 28.70;— a/ noon 28.60.— Tremendous gale 
and dangerous sea. Lot. 20° 14' 8,, Lon. 76° 47' E. 

** Jan. 26. Blowing a tremendous hurricane. Lost the fbre-U>psail and 
foresail and scud under the fore-topmast stay-sail, which split, and the ship 
broached to, lying on her beam-ends in the trough of the sea. Night 
came on gloomy and dark, the hurricane increasing. At 10 p. nt. the 
wind began to abate, hauUng eastward, and finally to E. N. E. : ended 
with pleasant weather. Barometer at 1p.m. 28.55; — at 2 p. m. 28.50; — 
at i p.m. 28.45, (lowest) i—at 8 p. m. 28.50;— at 9 p. m. 28.60;— at 
10 p. m, 28.70,-— at llp.m. 2S.hO;—at midnight 28.90;— at I a. m. 
29.00 ;—at 2 a. m. 29.10;— at 3 a. m. 29.20 r—at 4 a. m. 29.30 ;—at 6 
a. m. 29. 40;— at 8 a. m, 29.50;— at 10 a. m. 29.55;— at noon 29.60/ 
Lat. 21° 46' 8, Ion. 75^ 59' E."— Journal of Wm. Frederick Griswold, 
Esq., Muster of 8hip Panama, from Canton, bound to New York. 

As no change of wind is specified at the commencement of this 
storm, it would appear to have begmi in the direction of the south- 
east trade, the latter being a fair wind for the ship, which appears 
to have been under the southern semi-circle of the storm ; and 
the progress of the storm towards the southwest, nearly in the 
course of the ship, doubtless protracted its duration. The direc- 
tion and veering of the wind in this storm, is in perfect accord- 
ance with the facts and inductions adduced by Col. Reid, relating 
to the Culloden's storm of March, 1809 ; the direction of rotation 
being towards the right, as in other storms in south latitude. This 
hurricane of the Panama, is one of the storms on which my own 
inductions for southern latitudes had been founded. 

Natural System of Winds and Storms. 

It will be found difficult to reconcile with the received theory 
of winds, the facts which have claimed our attention while pursu- 
ing this inquiry. To me it appears, that the courses of the great 
storms may bexjohsidered to indicate with entire certainty, the great 
law of circulation in our atmosphere ; and that the long cherished 
theory which is founded upon calorific rarefaction, must give 
place to a more natural system of winds and storms; founded, 
mainly, upon the more simple conditions of the great law of grav- 
itation. 

Storms of Europe. 

The courses and developments of the storms which pass over 
the island of Great Britain, axe believed to be more complex thaa 
on the shores of the United States. It is not improbable, that the 
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cotirse of many European stonns is in a southeastern direction* 
A comparison of marine reports has shown me, that while a 
storm was blowing at W., or W. S. W., in the English channel, 
it was blowing S. E. at Elsineur ; at N. E. on the east coast of 
Scotland ; and at N. and N. W. in the Irish channel ; thus exhibi- 
ting, plainly, a rotation to the left. The great storm of Nov. 29, 
1836, appeared in the north of Germany after it left the shores of 
England, and. other British storms have also exhibited an easterly 
progress. But it is on careful investigations, hereafter to be made, 
that we must rely for a proper development of the system of Eu- 
ropean storms. 

New Fork, October 20, 1838. 



Art. n. — On the M^eor of May 18th, 1838, and on Shooting 
Stars in general; by Elias Loomis, Rrofessor of Mathematics 
and Natural Philosophy in Western Reserve College, Ohio. 

On the evening of May 18th, 1838, a very remarkable meteor 
was seen throughout most of the northern part of the United 
States, and a considerable district of Upper Canada. It attracted 
general attention from its size, brilliancy, train, length of path, 
and slowness of apparent motion. Observers, almost without 
exception, pronounced it the most remarkable meteor they ever 
saw. Having obtained observations at four or five different 
places, and learned the general phenomena of the meteor, I in- 
serted a brief notice of it in the Cleveland papers, and concluded 
with requesting information from any one who observed it. Above 
twenty letters were received in answer to this invitation ; and as 
considerable information has been obtained through other chan- 
nels, the observations are as numerous as could be desired. Their 
accuracy will be considered hereafter. The result is, that the 
meteor was noticed throughout jdA the north of Ohio ; at Detroit 
and Ann Arbor, in Michigan ; ^at* various places in the State of 
New York ; at two stations in New Hampshire ; and in various 
jMurts of Canada. The evidence that all saw the sanie meteor is 
as follows : 1. All saw a meteor at the same instant. Through- 
out Ohio, the time was that of early candle-lighting. The 
brightest stars were just becoming visible. In New Hampshire, 
the time was a little after eight o'clock* The phenomenon, as 
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near as can be ascertained, appeared every where at the same ab- 
solute instant. 2. The meteor was every where seen in the same 
jAace. Not in the same direction as referred to the points of the 
compass, but occupying the same absolute position as referred to 
the earth's surface. That is, the appearances are perfectly ex- 
plained by supposing a single meteor of great size, elevated about 
thirty miles above the earth's surface, to have described a nearly 
horiz(Hital path of more than two hundred miles. Such a sup- 
position will satisfy all the observations within the limits of the 
unavoidable errors of observation. 3. The meteor was every 
where of remarkable size. It was of such splendor as is very 
seldom seen. 4. It exhibited a train, besides several peculiarities 
so extraordinary, as to identify it without danger of mistake. It 
broke into several fragments which fell behind the main body 
and followed at some interval. This will be considered more 
fully hereafter. These four facts combined, prove conclusively 
that it was indeed the same meteor seen by the different ob- 
servers. The evidence is the same in kind, and well nigh the 
same in degree, as that which assures us that it is one moon 
which is seen in the northern and southern hemispheres. As- 
suming, then, that all the observations were made upon a single 
object, I proceed to determine as accurately as possible the height 
and course of the meteor. A£ Hanover, N. H., the meteor was 
observed by Professor Hubbard. When first noticed, it bore S. 
BOP W. elevated above the horizon 9° 38' ; it disappeared N. 69^ 
W. at an elevation of 3^ 24^ These numbers were obtained by 
measurement from the remembered position of the meteor, and 
were communicated to me by Professor Young. At Clinton, in 
New York, the meteor was observed by Professor Catlin, of Ham- 
ilton College. It first appeared S. 13° 25' W., elevated 4^ 3(y ; it 
disappeared N. 67^ W., elevated 8^. At an intermediate point it 
bore N. 87° 3(K W., elevated ^2^ 36^. At Buffalo, N. Y., the 
meteor was observed by Mr. Rr JgT. Haskins. .|Ie. first saw it a 
.little south of east, and it disaji^ared a little e3st of north. Its 
greatest Altitude was 27^. At Hudson, Ohio, the meteor was ob- 
served by Professor Barrows. It was first seen N. 83^ E., eleva- 
ted 7^ ; and disappeared N. 35^ E., elevated 6^. In Aurora, a 
town adjoining Hudson, the meteor was observed by Mr. E. 
Brown. He first saw it due east, elevated about 8^ ; and it dis- 
appeared N. 30 E:,' elevated 8^ At Ann Arbor, Michigan, the 
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meteor was seen by Messrs J. and L. Chandler, to move nearly 
parallel with the horizon, at an elevation of three degrees, accord- 
ing to one, and of four degrees, according to the other. It was 
seen in the N. E. quarter, biit the precise direction could not be 
given, as the estimate was made when they had no opportunity 
of returning to the spot of observation. The preceding obser- 
vations are the most precise of any I have been able to obtain. 
They were all made by the aid of instruments, and the chief 
error therefore to be apprehended, is that arising from the diffi- 
culty of exactly remembering the apparent position of the me- 
teor. It is believed, however, that in the above observations, this 
error is small. In this first comparison, I neglect entirely such 
observations as give mere estimates of elevation by the eye ; for 
it is a remarkable faqt, that almost every one over-estimateiS an- 
gular elevation near the horizon. I have made the computation 
from the above data, and find the perpendicular elevation of be- 
ginning 28.5 miles. The place where it then stood in the ze- 
nith was in Lycoming county, Penn., Lat. 41^ 16', Long, l^ 
west from Washington. At its explosion, its height was 32.1 
miles, and the place where it then stood in the zenith was in 
U^Jer Canada, Lat. 44° 7', Long. 2° west. At an intermediate 
point, its height was 34.8 miles, and it was then vertical over 
Monroe county, N. Y., Lat. 43° (K, Long. 0° 46' west. The 
length of path then was 218 miles, and its mean course N. 134° 
W., passing vertically over Rochester in the State of New York. 
In this computation I have aimed to make the positive ec^ual to 
the negative errors, and the smn of the errors, disregarding their 
signs, a minimum. The beginning, as I have here assigned it, 
rests upon the observations at Clinton, Hudson, and Aurora. It 
appears not to have been seen so early in its course either at 
Hanover, Buffalo, or Ann Arbor. The middle point of its path, 
near Rochester, appears to have been observed at all the stations. 
The observations at Hudson and Aurora having been made near 
each other, I consider as one observation, and take their mean. 
It is impossible perfectly to satisfy the observations. The result 
I have above given, makes the errors of the observations as fol- 
lows : Hanover + 3° 46' ; Clinton - 2P 64' ; Buffalo ~ 2' ; Hud- 
son- 6'; Ann Arbor — 44'. The positive are equal to the nega- 
tive errors, and I am unable to assign the meteor a position which 
shall diminish the sum of the errors. The errors at Buffalo, Jlud- 
YoL, XXXV.— No. 2. 29 
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son, and Ann Arbor, are quite within the limits of the unavoidable 
errors of such observations. Those at Hanover and Clinton seem 
somewhat large, yet when it is remembered, that these measure- 
ments were not taken till more than a month after the meteor 
appeared, I think we must admit the possibility of errors of this 
magnitude. The assigned termination, of the meteor's flight, 
rests upon the observations of Hanover, Clinton, Hudson, and 
Ann Arbor. The errors of the observations appear to be, Han- 
over +27'; Clinton+2'^ Hudson+64'; Ann Arbor -P 24'; all 
of which are quite admissible. 

The observations at Clinton make the meteor's first appearance 
S. 13^ 25^ W. I think it probable there is some mistake here, or 
if not, we must suppose the meteor to have been seen at Clinton 
much earlier than at any other station. At all events, it is im- 
possible with this smgle observation to trace the meteor with 
confidence farther south than I have done. 

It will be observed, that the three points in the meteor's path 
which I have above given, do not lie in a straight line. The 
middle point is more distant from the surface of the earth than 
either of the extremes by 2.7 miles, and allowing for the convex- 
ity of the earth, the total curvature in a vertical plane is about 
six miles. But the projection of the meteor's path upon a hori- 
zontal plane, deviates still more fix)m a straight Une« The cur- 
vature here amounts to forty one miles, the convexity being 
turned towards the east. We may suppose a part of this irregu- 
larity to arise from the errors of the observations, yet I think it 
well nigh certain, that the path was actually crooked. 

Having thus deduced the meteor's path.from the best observa- ^ 
tions, I proceed to inquire how these results accord with the re- 
maining observations. A meteor was seen at Raymond, in the 
eastern part of New Hampshire, a little past 8 o'clock, on the 
evening of the 18th. It bore nearly west, at an elevation of 
from 6 to 10^, moved north westerly, descending rapidly towards 
the horizon. This description accords as nearly as could be ex- 
pected with the position I have assigned the meteon At Mount 
Upton, Chenango xjounty, N. Y., " soon after sunset, on the eve- 
ning of the 18th, a very brilliant meteor started from that part of 
the heavens which declines a little to the west or southwest from 
the point over head, and pursued its course about due N. W., dis- 
appearing behind the hills in that direction." According to my 
results, the meteor could not have been elevated much above fif- 
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teen degrees at this place, and if this observation were to be im- 
plicitly relied upon, we must infer that the meteor was higher 
than I have supposed, or that it3 path was farther to the east than 
I have assigned it. The language of the observation, however, 
is very vague, and I think it highly probable, that the observer 
never saw the meteor bo high as his language would naturally 
imply, but inferred from its final direction that it must have ori- 
ginated in that quarter. At Carroll, Chautauque county, N. Y., 
a meteor was seen about dusk on the evening of the 18th. It 
appeared first in the east, elevated 25 or 30 degrees above the 
horizon, and disappeared in the north perhaps about 6^ above the 
horizon. All this accords suflBiciently well with my results. In 
one of the Canadian papers, the meteor is noticed as having been 
seen in various places, but the observations are too vague to be 
of the least value. I have received a vast number of observa-. 
tions firom the counties of Ashtabula, Trumbull, Geauga, Por- 
tage, Cuyahoga, and Huron, all in the northeastern part of Ohio. 
The observations agree about as well as could be expected, if 
they had all been made from precisely the same station, with the 
exception that the most eastern observations assign the meteor 
somewhat the greatest altitude. The altitudes are almost with- 
out exception given too great, and commonly twice too great. 
The great variety of observations made in the vicinity of Hud- 
son, although somewhat loose, must satisfy any one that the me- 
teor was very distant and at a considerable elevation. No one 
can believe that a hundred different meteors, all of them of the 
most extraordinary kind, and characterized by the very same pe- 
culiarities, should appear at the same absolute instant, within a 
limited district, and all moving in such directions, and exhibiting 
such appearances as would be presented by o^e large, remote, 
and elevated meteor, while only a single meteor appeared to any 
one of the numerous observers. The case seems too plain for 
further argument. 

I have now, as appears to me, assigned such a position to the 
meteor as reconciles all the observations within the limits of una- 
voidable error. This determination is liable to some uncertainty ; 
yet I believe the uncertainty is not so great as materially to. affect 
any theoretical conclusions 4o be deduced. 

Let us now inquire for the velocity of the meteor, as referred 
to the earth's surface. The length of path seen at Hanover was 
201 miles. The time of observation was estimated at eleven 
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seconds. This estimate is probably too great, yet it gives tfae 
velocity of the meteor 18 miles per second. At Clinton, the path 
observed was at least 218 miles, and the time was estimated at 
five seconds, making a velocity of 43 miles per second. The 
path observed at Bufiisdo was probably 112 miles, and the time 
was estimated from 4 to 5 seconds, which gives a velocity of 26 
miles per second. At Hudson and Aurora, the path seen was 
about 218 miles, and the time estimated from 6 to 7 seconds, giv- 
ing a velocity of 33 miles per second. These are the observa- 
tions I think most to be relied upon ; and the average velocity 
resulting from them, is 30 miles per second. 

Let us now form some estimate of the magnitude of the me- 
teor. Its diameter at Hanover was estimated at one fourth that 
of the moon^ and its least distance was 281 miles. Its absolute 
diameter then was .65 mile. At Clinton, the meteor appeared 
very much elongated in the horizontal direction, and was follow- 
ed by two smaller portions at intervals of less than a degree-each. 
The breadth of the head was estimated at eight minutes, and its 
distance was 118 miles, which makes the absolute breadth .27 
mile. The length of the principal portion was about one de- 
gree, that is, nearly two miles. The two smaller portions which 
followed in the rear, were about a tenth of a mile in diameter. 
At Buffalo, also, the meteor appeared elongated, its horizontal di- 
ameter being four or five times the vertical. . Its least diameter 
was estimated at half that of the moon, and its distance being 
about 66 miles, its absolute breadth must have been .29 mile. 
Its length was four or five times this amount. At Hudson, its 
diameter was estimated at .one third that of the moon, and being 
distant 226 miles, its absolute diameter was .6& mile. The ob^ 
servations made in other places agree substantially with the 
above, and from them we may infer, that the absolute diameter 
of the meteor was about three quarters of a mile. At the more 
distant stations, the meteor appeared nearly circular, but from 
the nearest points of observation, it appeared decidedly elongated. 
Almost all the observers noticed a falling oS of various portions 
from the main body, which, lagging behind, formed a species of 
train. Several of these smaller portions formed a considerable 
fraction, perhaps one tenth part, of tlje main body itself. 

This meteor must have consisted of matter exceedingly rare, 
and of very feeble cohesion. During nearly its entire route, new 
portions of matter were continually detaching themselves from 
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the main body, and this finally divided into a large number of 
fragments. We have, perhaps, no means- of formkig any precise 
estimate of its density, yet it is doubtful whether it exceeded that 
of atmospheric air. The light was, without doubt, produced by 
combustion. The meteor, by rapid motion through the upper 
jegions of the air, generated heat sufficient to set itself on fire, 
and it was probably entirely consumed in the space of ten seconds. 
Nothing is learned to have fallen to the earth from the meteor, 
as would probably have been the case if its density had not been 
exceedingly feeble. Moreover, the appearances were those of a 
body entirely consumed by combustion. But a body, three quar- 
ters of a mile in diameter, entirely consumed in ten seconds, 
must be supposed exceedingly combustible and of very feeble 
density.' 

One of the points jespecting which I solicited information, in 
my communication through the Cleveland papers, was, whether 
any noise attended the meteor. To this question most observers 
replied decidedly in the negative. Two persons only represent 
that they heard a noise. One observer in Ohio, states that his 
attention wa& attracted by the light, and a whizzing noise resemb- 
ling the burning of a slow match of powder ; and an observer in 
the State of New York, states the same fact. Now it would be 
altogether superfluous to give reasons for doubting the fact as thus 
stated, yet it is demonstrable that if such a noise was heard, it did 
not proceed firom the jneteor. At its nearest approach, the meteor 
was one hundred and sixty two miles distant from the first observer, 
and seventy six miles fi-om the second. At the latter place, then, 
supposing, for simphciiy, sound to travel at the same rate in rarefied 
as in dense air, the sound, if any, should have been heard about 
six minutes after the disappearance of the meteor, and at the for- 
mer place more than twelve minutes. There was little opportunity 
therefore for one's attention to be attracted to the meteor by a 
whizzing noise proceeding firom it The noise alledged existed 
doubtless solely in the imagination. I by no means pronounce it 
impossible that sound may have come firom the meteor; but if 
a report did follow, it would come after so long an interval, that 
few would think of attributing it to the meteor. 

Let us now compare the direction of the meteor's path with 
that of the earth in its orbit. The point in space towards which 
the earth is moving is of course in the ecliptic, and nearly 90^ 
west of the sun. At the time in question, it was about eight 
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o'clock in the evening where the meteor was vertical. The point 
then towards which the earth's motion was directed, had passed 
by nearly two hours the inferior meridian. The line of direction 
was incUned to the horizon about 52^, and its azimuth was 
somewhat east of north. The meteor's course was nearly north 
and parallel with the horizon. Its velocity was thirty miles 
per second; that of the earth, 19 miles; The directions of the 
earth and meteor were inclined to each other about 64^, and the 
meteor's velocity of thirty miles was its velocity relatively to the 
earth. It is then simply a mathematical question to. determine 
what must have been the absolute direction and velocity of the 
meteor's motion^ in order that, combined with the earth's motion, 
it may give the above resultant. The velocity I find to be about 
forty miles per second. A part of this velocity, less however than 
seven miles, was due to the eartb-'s attraction. We must then 
admit that a small collection of exceedingly rare matter, revolv- 
ing about the sun in an orbit which at one point coincided nearly 
with that of the earth, but moving with about double the velocity, 
plunged into the earth's atmosphere, took fire, and exhibited the 
splendid phenomenon of May 18. That no portion of this body 
escaped from the earth's atmosphere and continued its solitary 
route, we cannot positively affirm ; although the appearances seem 
to favor the supposition that the body was quite consumed in our 
atmosphere. 

For the curvature of the meteor's path we can perhaps giv6 
only a hypothetical explanation. When a ball is moving with 
great velocity through the air, if one side be of such a form, as to 
experience greater resistance than the opposite, it will be rela- 
tively retarded, and the path of the body will deviate towards 
that side. Now as it is highly improbable that the oppoidte sides 
of the meteor should be perfectly symmietrical, it might be ex- 
pected to deviate more or less from a straight line. Moreover, 
the progress of the meteor was marked by combustion, which 
may be supposed to have been attended by a copious evolution of 
gas. Now if this gas should be evolved upon one side* of the me- 
teor more abundantly than on the other, it would become a moving 
force, which by reaction would ciaiuse the meteor to deviate to the 
opposite side. As these two causes appear to me highly probable, 
and adequate to account for the phenomenon, I think it superflu- 
ous to search for others. The earth's attraction would hardly 
produce the hundredth part of the deviation from a straight line 
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observed in a vertical plane, and no part of that observed in a hor- 
izontal plane. 

The meteor whose phenomena I have thus attempted to ana- 
lyze, although certainly very remarkable, was not unlike some 
others on record In the London Philosophical Transactions for 
1769, is an account of a meteor which appeared in Great Britain, 
Hov. 26, 1768. It moved in a direction N. W. by N., describing 
a path of about 400 miles. It shot obliquely downwards, being 
from 90 to 100 miles high at its origin, and from 26 to 32 at its 
termination. Its velocity was computed at 30 miles per second. 
Its diameter was estimated at certainly not less than half a mile, 
and probably greater. Its path deviated sensibly from a straight 
line, and a report, like a clap of thunder, was heard from it several 
minutes after the meteor disappeared. In the Philosophical Trans- 
actions for 1784, are. several notices of a meteor seen in England, 
August 18, 1783. Its direction was nearly S. S. E. Its path was 
computed to have been at least 1000 miles in length, sensibly 
crooked, though nearly parallel with the surface of the earth, and 
elevated moye than 60 miles. Its diameter W5is about half a mile, 
and velocity not kss than twenty miles per second. A number of 
minutes after the meteor's disappearance, there was heard a rum- 
bling noise like that of distant thunder. Both of these meteors 
broke into several fragments, which falling behind, formed a pe- 
culiar train. They appear to have been quite similar to the me- 
teor of May 18th, and as the fact of a rumbling noise ^succeeding 
their appearance seems to be well attested in both cases, it is a 
little remarkable that nothing of the kind was noticed in the late 
meteor. It is doubtful, however, whether any observer watched 
long enough to be able to decide that no such report succeeded. 

It may be useful to give here a summary of our knowledge re- 
specting common shooting stars, that we may decide whether all 
these meteors are to be ranked in the S8une class. In the year 
1798, Benzenberg and Brandes undertook in concert a series of ob- 
servations on shooting stars near Gottingen, in Germany. They 
first took stations five and a half English miles from each other, 
at which they observed simultaneously several nights. After 
three nights' watching, finding their stations too near each other, 
they removed one of them to the dista^e of nine and a third 
English miles. On comparing their observations, they found 
twenty-two which had probaWy been seen at both stations, and 
of which they were able to compute the^ height for at least a part 
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of the course. The sum of the heights of 17 meteors at their 
disappearance was 973 English miles. The sum of the heights 
of 4 meteors at their origin was 199 miles ; sum of the lengths of 
their paths, 162 miles. In 1823, Brandes, being then Professor 
at Breslau, resumed his observations in concert with a number of 
others, about twenty in all. A summary of their observations is 
given in Vol. xxviii of this Journal. The sum of the heights 
of 64 meteors at their disappearance was, according to these ob- 
servations, 2761 miles. Sum of the heights of 46 meteors at ori- 
gin, 2998 miles. Siun of 37 paths was 1619 miles. 

In December, 1834, Mr. A. C. Twining and myself undertook 
a similar series of observations. We were not so successful as we 
expected to be ; yet among the meteors observed, there were four 
whose paths we were able to compute. The sum of their heights 
at origin was 296 miles ] at termination, 216 miles, and the sum 
of their paths, 142 miles. Finally, in Vol. xxvi of this Journal, 
Mr. Twining has given for one meteor the height of origin 73 
miles, of termination 29. 6 miles, length of path B6 miles. We have 
then, as the result of all these observations, the sum of the heights 
of 76 meteors at termination, 3975 miles, being an average height 
of 62 English miles. The sum of the heights of 64 meteors at 
origin is 3666 miles, giving an average of 66 miles. The sum 
of the paths of 46 meteors is 1977 miles, being an average of 43 
miles. The average velocity of 13 meteors whose duration was 
estimated with some care, is 22 miles per second, and the veloci- 
ties range from 11 miles to 36 miles per second. The size of 
shooting stars is very various, yet it appears that not unfirequently 
they have a diameter of a hundred feet. 

From the preceding statements I think it will appear that the 
meteor of May 18th did not diflfer essentially from the ordinary 
shooting stars, with the exception of its magnitude. It appeared 
at about the same height, moved with a velocity no greater than 
is known sometimes to belong to common shooting stars, and ex- 
hibited the usual phenomena of combustion. I see then no rea- 
son for separating this meteor from the class of ordinary shooting 
stars, any more than a large hail-stone should be considered a phe- 
nomenon of a different kind from a small one. Shooting stars are 
well known to be celestial bodies, that is, to have an origin for- 
eign from the earth ; and it is no more strange that they should 
sometimes have a diameter of one mile, than that they should 
appear with a diameter of a hundred feet, or even of a single foot. 
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Art. ill. — Account of a Storm in New Hampshire, in a letter 
addressed to Prof O, P, Hubbard, of Dartmmtth College, 
and dated, Newport, Aug, %Qth, 1838 ; by Rev. John Woods. 

Dear Sir, — ^In yours of the 6th inst., you request me to for- 
ward you an account of a powerful tornado which occurred in 
Warner, some years since. The record which I made of it at 
the time, is not in a condition to be sent abroad ; but by the aid 
of it, the newspaper accounts of the day, which I have preserved, 
and my own recollection, I can furnish a pretty correct narrative, 
which it will not be necessary you shoujd return. 

The event occurred about hdf past five o'clock, Saturday eve- 
ning, September 9th, 1821. The wind, I suppose, was a proper 
whirlwind, preci^ly such as occasion wkter-spouts at sea. A 
very intelligent woman in Warner^ who, at the distance of two 
or three miles, observed its progress, compared its appearance to 
a tin trumpet, the small end downward, also to a great elephant's 
trunk let down out of heaven, and moving naajestically along. 
She remarked, that its appearance and motion gave her a strong 
impression of life. When it had reached the easterly pfeut of the 
town, she said the lower end appeared to be taken up fix)m the 
earth, and to bend around in a serpentine form, until it passed 
behind a black, cloud and disappeared. Its course was south- 
easterly. It was attended, with but little rain in some parts of 
its course, more in otters. The rain, or what appeared like it, 
was in my opinion taken fix)m bodies of water which it passed 
over. It was said, that it lowered the water in a small pond in 
Warner, about three feet. To people near Sunapee lake, in New 
London, I was told, it appeared as if the lake was rushing up to- 
wards heaven. The appearance of the cloud to beholders at a 
little distance, was awfully terrific. It commenced its desolating 
progress east of Grantham mountain, in Crojrdon. In Wardell, 
beside other buildings, it demolished a dwelling house, and car- 
ried a child who was asleep upon a bed, into Sunapee lake.^ In 
New London and Sutton it did considerable damage, but met 
with few dwelling houses and destroyed no lives. From Sut- 

• Mrs. Sarah J. HaliB, editor of the Lady's Book, a native of this town, (New- 
port,) and then a resident here, I believe, has published a little poem on this &cty 
which I think you may be able to find among some of her writings. 

Vol. XXXV.— No. 2. 30 
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ton it passed over the southwest branch or spur of Kearsarge 
mountain, with a gore of land belonging to Warner, called Kear- 
sarge gore. At the foot of this mountain, it^entirely demolished 
five barns, unroofed another, and utterly destroyed two dwelling 
houses and so rent another as to render it irrepairable. 

The houses wholly destroyed belonged to two brothers, Robert 
and Daniel Savary. They contained fourteen persons. In the 
house ef the latter were three aged parents, seventy y^ars old, I 
should think, or upwards. The old gentleman, as he saw the 
cloud coming, went into a chamber to close a window, and was 
there when the wind struck the house. He was carried four or 
five rods, dashed upon the rock, and instantly killed. A part of 
his brain was left upon the rock where he fell. His wife was 
very badly wounded, and it was thought would not recover. 
A child of Daniel Savary, in the same house, was also killed. In 
the house of Robert Savary, several were much woimded and 
bruised, but no Uves lost. The houses and barns and other 
buildings at thisT place were not only levelled with the founda- 
tion, but the materials and contents were dashed in ten thousand 
pieces, and scattered in every direction. Carts, wagons, sleighs, 
ploughs, and sleds which were new and strong, (one ox-sled, I 
recollect, was entirely new,) were carried to a considerable dis- 
tance — from twenty to sixty rods— and so broken and shattered 
as to be fit only for fuel. Stone walls were levelled, and rocks 
weighing two, three, or four hundred pounds, were turned out of 
their beds, apparently by the bare force of the wind. Large logs, 
also,^ two feet or more in diameter, which were bedded into the 
ground, and were fifty or sixty feet long, were not sufficiently 
weighty to retain their location. In one instance I recollect to 
hav« seen one large log lying upon another in such a condition, 
that it was thought by good judges, that ten yoke of oxen could 
not have moved the lower one from its bed ; but both were re- 
moved by the wind several feet. An elm tree near where old 
Mi*. Savary fell/ which was one foot at least in diameter, and too 
strongly rooted to yield, was twisted like a withe to the ground, 
and lay prostrate across the path like a wilted weed^ Not an 
apple or forest tree was left standings One bam was seen to be 
taken up whole, with its contents of hay, grain, &c. After being 
carried several rods, it came to pieces, and flew like feathers in 
every direction. . 
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From the neighborhood of the Savarys, it passed over another 
spur of the mountain, and fell with great violence on th^ build- 
ings of Peter Flanders and Joseph True. Their houses, which 
were but a few rods distant, one in Warner, the other in Salis- 
bury, were utterly demolished. In Mr. F.'s house were nine per- 
sons, two of whom were instantly killed. Mr. F. and wife were 
very badly wounded, but at length recovered. In Mr. T.'s house 
were seven, all of whom were most wonderfully preserved, ex- 
cept that two children, ten or twelve years old, were badly burnt 
by hot bricks, the oven having been heated and the bread then 
in it ; one of whom lingered several weeks in extrenite suflFering 
and then died. The father and mother of Mrs. T., who lived 
about half a mile distant, were visiting there. They had just 
left the tea table. Mr. T.' and his father-in-law went out at the 
door and saw the cloud, but thought at first they were so under 
the hill it would pass, harmless over them. But they were soon 
convinced that its track was marked with desolation. Mr. T. 
just gave an alarm to his family, then ran under the end of his 
shop which happened to stand beyond the violence of the wind 
so as not to be demolished. His father-in-law, (Jones,) stood his 
ground until the wind struck the barn, a few rods to the north- 
west of hira, and he saw the fragments of it flying thick in the 
air over his head. He then threw himself flat upon the ground 
by a heavy pile of wood. Instantly a rafter fell endwise ck^se by 
him, entering the ground a foot or two in depth, and immediately 
a beam grazed down upon the- rafter and lay at its feet. He and 
Mrs. T. were entirely unharmed. In a moment they saw, in- 
stead of a^iew and strong and very comfortable dwelling house, a 
perfect desolation. Not even a sill remained upon its foundation. 
Even the cellar stairs, and the hearths, which were of tile or 
brick eight inches square, were taken up and removed. The 
bricks of the chimney lay scattered along, partly covering Mrs. 
T., and covering -to a considerable depth two of the children. 
Mrs. T. was soon taken up with but little injury. The shrieks 
and cries of the two children, under a weight of hot bricks, next 
pierced the heart ^of their father. In removing them, he burnt 
his hands to the bone. They were at length taken out alive, but 
in a state of great suflering, one of whom, as I have mentioned, 
after a few weeks, died. All were now found but the babe, 
about one year old. Supposing, it to be under the bricks, Mr^ 
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T. renewed his labor ; but soon it was heard to cry in the direc- 
tion of the wind. Such as could run, ran in search of it, and 
soon found it lying safe upon the ground beneath a sleigh bottom, 
ten or fifteen rods from where the house had stood. The news- 
paper says one hundred rods, but this is incorrect. When the 
wind came, the sleigh was in the barn, six or eight rods nort^ 
or northwesterly from the house. The two last mentioned 
houses were one story, well built, and well furnished dwellings. 
Their materials were not merely separated, but broken, splinter- 
ed, reduced to kindling wood, and scattered like the chaff .of the 
summer thrashing floors. It was the same with furniture, beds, 
bedding, bureaus, chairs, tables, and the like. A loom was, to 
appearance, carried whole about forty rods, and then dashed in 
pieces. The width of the desolation here was about twenty or 
twenty five rods. On the high^ grounds over whidi it passed 
it was forty, fifty, or sixty rods. The deeper the valley, the nar- 
rower and more violent was the current. From the last menr 
tioned neighborhood it passed on to the east part of Warner, buit 
met with no other dwelling houses, and did but Utile damage, 
except to fences and forests. The appearance of the ground 
where it passed, was as if a mighty torrent had swept over it, up 
hill as well as down. Near the boundary, between Warner and 
Boscawen, the desolation ceased. It was taken up from the 
earth, but spnice floor boards, which were taken from New Lon- 
don, were borne upon its bosom and dropped in the Shaker vil- 
lage in Canterbury, a distance of about thirty miles. In foUowr 
ing its track in Kearsarge gore, I came to a considerable stream 
of water, across which had been a bridge, covered with large 
oak logs, split in the middle, instead of i^anks. Theise half logs 
were scattered in every direction, some carried, I should think, 
ten rods in the direction from which the wind came,--^ther8 
sixty rods in the direction it went, and others were dropped near 
the margin at the right and left. You will see by this, they 
were carried along by the whirl of the wind until they reach^ 
the circiunference, and then fell to the ground. 

Hundreds of people came from a distance of ten or twenty 
miles to view the scene of desolation. There were men of sound 
judgment from Concord,* who gave it as their opinion, that it 
would have thrown down the massy walls of the State prison. 
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One remarkable fact is, that the same day, and. about the same 
time in the day, two other similar whirlwinds were experienced, 
which moved in nearly parallel lines, one passing through War- 
wick, Massachusetts, and the other about the same distance to 
the northeast. They were both less violent ; but one of them 
at least, the one through Warwick, did considerable damage. 
The particulars of the other I neyer had. 



Abt. it. -r-Noies on American Geology; by T. A. Conbad. 

Observations on characteristic Fossils, and upon a fall of Tem- 
perature in (liferent geological epochs. 

It has sometimes been objected, that the value of organic re- 
mains, as a basis on which to build the superstructure of geplogi- 
cal science, is lessened by the fact that certain species range 
throughout diiSerent formations ; but these are far from being so 
numerous as is generally supposied. An instance never occurs in 
this country, where the species of one formation are continued 
into an upper one in such numbers as to cause the least perplex- 
ity or dispute regarding its geological age. All the varjous eras 
are admirably recorded, each by its. peculiar group of animal or 
vegetable remainjS ; and to him who has carefully studied them, 
they are quite as intelligible as if the hand of nature had arranged 
them in a cabinet for his use. The few species of a lower, dis^ 
covered among those of an upper group, are not always to be re- 
garded as contemporary with the latter, as some of them axe clearly 
accidental. Every sedimentary stratum must have been derived 
from a rock previously formed, and of the &st sedimentary rocks, 
originating in the destruction of jHimary masses, we, of course, 
take it for granted that such forms of animal and vegetable life 
originated in the ocean in which those sedimentary strata were 
deposited. But when these, disintegrated in their turn, have 
been, at a more recent period, swept by currents into other seas, 
we may expect to find occasionally, some few of the species 
which originally existed, carried with the debris, and thus nxiri- 
gled with a group very different from that with which they origi- 
nated. It is true, that in the present state of our knowledge of 
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palaeontology, we cannot say with absolute certainty, in every in- 
stance, which species originated with any given stratum above 
the first sedimentary rock ; but generally, shells, corals and plants, 
which have been continued from one epoch to another, were di- 
minished greatly in numbers, as if the diminished temperature 
had been unsuited to their organization. I do not conceive it ne- 
cessary, as M. Agassiz supposes, to infer that in every grand geo- 
logical epoch, the fall of temperature was So great as to destroy 
every species existing at the time, but that some were, Uke the 
human frame, more capable of resisting the influence of cold than 
others. Among living testacea we find some species of a particu- 
lar genus confined to the tropical seas, whilst others range from 
the tropics to the 42^ of north latitude. The Lucina divaricata 
is a remarkable instance of this ability to endure great changes of 
temperature : originating, as it did, in the Eocene period, it lived 
in both those of the older and newer Pliocene, and now exists on 
the coasts of Europe and America, and inhabits the seas of the 
West Indies, and has been found as far north as Rhode Island. 

We consider those fossils which most abound, when neither 
broken nor water-worn, to characterize the formation in which 
they occur, and such as are very rare, to be non-characteristic, or 
accidental, as they may have been introduced with the debris of 
rocks of an earlier date. Thus we find fragments of Isotelus gi~ 
gas and Calymene Blumenbachii in the limestone shale at Roch- 
ester, N. Y., which rock has evidently been derived from the 
shales of the Trenton limestone formation, and thus fragments 
of the trilobites of the latter period were swept into the sea, 
where the shales at Rochester were in process of deposition ; and 
it is worthy of notice, that the current must have been very gen- 
tle, judging not only from the fine materials of the shale, but be- 
cause it has carried only the lightest animal remains, as the thin 
crusts of trilobites, and rarely any of the small shells which 
abound in the Trenton shales. Another formation illustrates this 
fact in a still more satisfactory manner. At Upper Marlborough 
and Piscataway, in Maryland, a deposit of the Eocene period 
occurs, composed of the detritus of green sand, a material origina- 
ting in the cretaceous epoch. One fossil of the latter formation, 
( GrrypfuBa vomer,*) is not uncommon among the Eocene fossils. 

* Dstrea lateralis, Wilson. 
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This is at the same time the lightest and most indestructible of 
the cretaceous shells, and therefore the one most likely to be car- 
ried unbroken with the detritus of the^ green sand. 

It is very evident that a change of the mean temperature of the 
crust of the globe has exerted a marked agency in the destruction 
of one group of animal life and the creation of another; and it 
may be owing to this cause, that the higher the organization, 
the more limited in the geological series are the fossil remains. 
Thus the polypariu have a higher range than the testacea, atid 
the latter than the trilobites, whilst the Eurypterus is still more 
limited. The polyp, Cyathophyllum ceratites dates its existence 
with the lower portion of the Trenton series, or lower transition, 
and extends throughout all the calcareous formations above, feven 
into .the mountain or carboniferous limestone ; but the Eurypterus 
is limited to a very insignificant portion of a single formation. 

The fall of .temperature has not, as some geologists supposed, 
taken place gradually since the creation of the globe ; but every 
phenomenon in palaeontology goes to prove the existence of a cer- 
tain mean temperature during a long period, and a sudden dimi- 
nution of heat at particular epochs.* The change of groups of 
marine animals was not produced or accompanied by any convul- 
sion, powerful enough to cause a violent rush of the oceanic wa- 
ters^ as the fossils of one period rest upon and even intermingle 
with those of an earlier date, as if both had lived and died on or 
near the spots where they are now found. The theory of period- 
ical refrigeration alone can. explain the sudden extinction of whole 
races of animals and vegetables. On the supposition that such, 
change had resulted from uplifts, which to be reconciled with the 
facts, would necessarily have been sudden, a violent movement of 
the waters would have torn up the surface after such uplift, which 
has not been the case ; besides, the uplifts would have been each 
extensive as the globe itself; an hypothesis at variance with all 
the phenomena which palajontology and the relative position of 
strata present to our daily observation. Uplifts in great numbers 
have' taken place, and many of them were no doubt gradual, as 
must necessarily have been the case where they resulted from 
crystallization of the earth's crust : others have been sudden, pro- 
duced by volcanic agency, giving rise to debacles, of which we 

* Agasftiz^ Edinburgh New PhiloBophical Journal, April, 1838. 
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find ample record in breccias, conglomerates, and coarse sand^ 
stones. But these formations record only the oscillations of th^ 
crust at partioular periods, not marking the limits of any grand 
geological era, in which we recognise the fossilized remains of 
a peculiar group of mariiie plants and animals ; and it is only by 
the study of such groups, that we are enabled to form a system 
of classification in strata, applicable to eveiy region of the globe. 
The student of geology who has mastered all the rocks and fos- 
sils of England and Wales, limited as the sphere of observation 
may seem, will seldom be at a loss to recognize a fossiliferous 
formation as an old acquaintance, whether he may travel in China 
or Peru. 

The fall of temperature (so happily illustrated by the genius 
of Agassiz) which occurred at the commencement of the " Di- 
luvial epoch" is so weU supported by all the known facts, that 
we feel no hesitation in applying the theory to all the inferior 
grand formations ; indeed it gives us a clew to their obscure histo- 
ry, without which we should study them, hopeless of penetrating 
their mysteries, and believing their origin inaccessible to human 
investigation. The phenomena of the " diluvial epoch" have long 
attracted peculiar attention,, from the many curious and highly 
interesting facts which they embrace, and the great difficulty of 
reconciling them with existing hypotheses. Enormous angular 
masses, transported perhaps a hundred miles from the parent 
rock, and reposing on sand or gravel which -even a mill stream 
would have swept away, bid defiance to the mighty currents 
which so long flourished in the imaginations of certain geologists. 
Whence came these floods, and whither did they go? Such 
gigantic movements would soon have restored the equilibrium 
of the waters ; and truly they should have been busy during 
their short reign on earth, to grind do^^n mountains into sand, 
roll into smoothness myriads of siliceous pebbles, plough deep 
trenches in the soUd rocks, and polish their surfaces with sand. 

The boulders rest usually on sand, gravel, or the natural soil, 
which would necessarily have been swept away, had currents 
transported these huge fragments, leaving them in every instance 
reposhig on indurated strata*- The hypothesis of ice-floes bring- 
ing them from the north, floating on the waters of an ocean, and 
depositing them where they are now found, has been supported 
by some of the geologists of the present day ; but this was in di- 
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reot o{^sition to another theory of these same geologists, thcct a 
higher nEveaa temperatur& prevailed over the northera regions, at 
that period^ than \now reigns in temperate climea This would 
niot have been the .case, all other things being equal, if the nor&r 
^m half of the continent had been nearly all formed by the ocean, 
ixH;withstanding the mean temperature is gi'eatly modified in the 
same parallel of latitude, by the presence or alienee of kiige bod- 
ies (>f water, rising with the former /and falling with the latter 
physical condition of the globe. Whence then this immense 
body of ice, which has scattered boujders over so vast k tract of 
pountry, appearing too at an epoch subsequent tq the Extinction 
of the mastcdon and other matnmalia, which evidently lived in 
this region and enjoyed an equatorial climate anterioF to the icy 
period? Nothing can reconcile this apparent contradiction/ but 
the admission of a fall of temperature far below that which pre- 
vails in our day, freezing the enormous Iakes^x)f that period, and 
<!onvertihg them into iminen^ glaiciers, which probably Con- 
tinued undiminished during a long series of yesffs. At the same 
time, elevations and depressions of the earth's surface were in 
progress, giving Various degrees of inclination to the^ frozen sur- 
faces of the^akes, down which boulders, sand said gravel would 
be impelled to great di^tances^ from the points Of- their origin. 
This in some casses might result from gravity alone ; but inoth- 
crs, durihg the close of the epoch, when the teniperature had 
risen, and avalanches began to desceiid from the mountain tops; 
/and from numerous. less elevated places, there' occurred, on a vast 
ecale^ the same ^phenomena which now are fiamiliar to the trav- 
eller among the Alps. Land slides^ like that of one of the hills 
bordering the Saco .river in New Hampshire, and avalanches of 
mud^ filled with detritus of all sizes, some angular, as torn from 
the surface of the rocks,, others having been rolled in the beds of 
torrentSj-would be propellfed for many miles over the frozen lakes| 
aoid when the ice disappeared, sand, gravel, pebbles and boulders 
would lie promiseuously together. That a considerable elevation 
of land has occurred in some regions subsequent to one of the 
newest tertiary depositions^ is certain, from the occurrence of 
shells of recent species two hundred feet above the level of thB 
sea. 

M. Agassiz attributes the polished surfaces of the roeks in Swit- 
zerland to the agency of ice, and the "diluvial scratches,'/ as they 
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hav6 been termed, to sand and pebbles which moving bodiefi of 
ice carried in thefr resistless course. In the same manner I would 
account for the polished surface of ^the^roclcs in Western New 
York- Running water, carrying sand, gravel, pebbles and boul- 
dets, to whichcause this smooth appearance has been generally 
at^buted, would not be likely to poUsh the surfaces of rocks ^ 
and moreover, where are' those circular cavities, hollowed out by 
whirlpocJs, the invariable record of bodies of watef moving with 
the velocity attributed to diluvial floods? I doubt whether any 
can be found on the xx>li[3hed surfaces of the rocks of the Alpiine 
regions, or on the vast horizontal floors of Western New York. 
I never observed them in any place where evidence of ancient 
water^falls or rapids waiS not perfectly conclusive ; and they are 
confined to vaUeys and the banks of existing streams. The 
scratches and grooves, Mr; Hall infojms us, on the rocks border- 
ing the Genesee river," have a direction N. N. E. and S. S. W., 
and they therefore probably follow the dip of the stratum, down 
which the ice moved. Nothing is more t^ertain, than that the 
surface of the, eWh has risen unequally, or that two distant points 
have been uplifted at the same period, one rii^ing to a greater 
height than the other, while the intermediate space was either 
stationary or depressed. If a glacier had previously occupied this 
area, the uplifts would have produced a synclinal line in the ice, 
and pebbles and boulders thus brought from opposite directions. 
Mr. Hall has noticed this phehomeiion, but attributes it to the 
ag^icy of opposing currents. He observes, "the presence, in 
the same locality, of boulders from thenorth with those firom the 
south, i^ves that opposite forc^ have prevailed eithejr at the 
same or at difierent periods."* 

While granite boulders have been removed to^ surprising dis- 
tances from the rocks in situ, those of transition limestone and 
sandstone seem never^ have been far removed from the parent 
mass, a fact which harmonizes with the theory of refrigeration. 
The vast thickness of granite, and its corresponding uplift from 
the force of crystaUizaticm, has protruded its naked summits 
through the overiying strata, and from these peaks, rising to a 
great altitude, replete with parallel fissures, aiid^spUt and rent by 
the upheaving power,, large masses woufd necessarily fall, and 

* Geological Reports, 1838, p. 308. 
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when coming in contact with the surfoee of a glacier, however 
slightly inclined from the horizon, many of the boulders might 
of course ' traverse the extreme limit of the slope, and without 
losing their angular form ; but the limestone fragments being 
imbedded in the bottom of the glacier would be only affected in 
position by contraction and expansion of the ice, and the mdre 
extensive movements caused by its breaking up in melting, 
which would have amplei power to wear down th^ angles of 
these fragmentary rocks. , ' 

Occasionally I have s|&en the upper portions of limestones and 
sandstones broken up, a distance of several feet from the surface, 
but the fragments remain in situ. Now who can imagine such 
an appearance to result from a current of water ? Floods, how- 
ever violent, do not tear up the solid rocks in this manner, and if 
they did, how Could these fragments have withstood their force 
and remained unmoved from their original position ? Indeed, I 
think it impossible to account for this breaking up of the rocks 
to a distance of many feet below the surface^ except by the 
agency of intense cold, freezing the water which filled the fis- 
sures^ and thus forcing the rocks into tabidar fragihents, and dis- 
turbing their position by the lateral and upward pressure. 

Remarks on the Transition or Silurian System' 

The rocks constituting the Tranation or Silurian system, have 
been much neglected by geologists, and yet in consequence of 
their embracing the remains of the first created beings, and af- 
fording us an insight into the earliest physical condition of the 
globe, they have peculiar attractions both for the reason and ima* 
gination : indeed, the facts are colored to the eye bf inexperience 
with all the exaggeration of romance. If we only content (Our- 
selves patiently to investigate the organic remains, the more they 
are t^arefuHy studied do they gain in interest, and prove to be. as 
readily classified "as any d( the later formations, notwithstanding 
their inclined position and disturbed stratification. Without such 
knowledge, every step will be embarrassed, and years of labor 
may be unprofitably devoted to the subject. An inststnfee b( 
enoT on ^ the laige scale may be observed in the second annual 
report serf the geological exploration of Pennsylvania, '^here the 
graywacke of the Hudson river is confounded with a rock, somO'. 
what similar, it is true, in mineral character,- which abound^ \x^ 
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Oswego county and forms Ihe banks of Salmon river. Not a 
single species of shells or plants is common to both. The fomoter 
is highly inclined, and oh its edges rests unconformably the cal- 
ciferous sandrock of Eat^^n, then follows the sparry limerock of 
the same a^itbor, with some fossils peculiar to it ; Shore that the 
limestones ami shales of the Trenton series, several huadredfeel 
thick, and then the Salmon river -sandstone follows in the as* 
cending order. This sbows the great danger of error in endeav- 
oring to identify strata over large areas, if we neglect to appeal 
to the evidence afforded by palaeototology, and rely too exdu- 
sively upon the ever varying mineral composition of rocks, which 
it is obvious may present similar features m groups of widely 
different age. ^ 

The present grand undulations or incUned planes of the sur- 
&ce of the United States, considered in reference to their broads 
outlines, are owing to the position which tjie transition have beea 
compelled fo assume, by the unequal rise of primary chaiiis. This 
has arisen, fxom its xbsX aggregate tliicknesa and enormous unin- 
terrupted extent. Beginning, as it does, on. the boidei of the 
Arctic sea, it extends, in some parts of its range^ unbroken, by 
granite peaks, quite to the center of Alabama, while it extendb& 
east and westy from the Appalachian chain to Engineer cantoni- 
ment on the Missouri river. It, therefore, on a rough estimate, 
will be two thousand four hundred mil^s north and-south by que 
thousand four hundred in extent east and, west. 

The upheaving force, acting over so vjjst an area, has only 
oext the mountain chains greatly disturbed and inclined the strata, 
leaving the ma$s nearly horizontal to the eye, but rising and fall- 
ing in enormously extended, slightly inclined planes and undula- 
tions. It is to the re-entering angles or synclinal lines of tfie 
planes that we oAj^e the course of many of our large rivers. East 
of Little Palls on the Mohawk,, that river runs many mil^ in a 
depression caused by the gentle dip of the stra,ta on the north 
bank, and their gentle rise on the south. > The St. Lawrence 
flows in a profound synclinal line^ as may be seen by reference: 
to Mr. Emmons' section in the New Yorjc geological reports for 
this year. Dr. Hildreth informs us, that the formations in Ohio 
dip towards the center of the vaHeyof the Ohio river, and as 
they reappear, at higher levels in Kentucky, there can be no doubt 
a synclinal line has determined the, original ciMirse of that river. 
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These same formations extend thiough Iiidiajaa and IUin<»s to the 
Mississippi viveiSy with a gentle southwest indiciatipn ; but as^sre 
asc€»id the Missouri, we find the strata rise with jthe elevatipn of 
the Isuid, or slightly dipping to the east. > Thias the Missis^i^ 
fiows in a giand def^ressiott formed by tbe rise of' the Appalachian 
(Dba^R Qntj^ east, and the Rocky Mountains em the west, a synr 
elinal Uney. that for the enojrmpufi. tract o£ country it occupies, ao^ 
the yasi eixtent of ihe two incli«€d planes of which it is the point 
ei greatest depressaos^ has no equal on the globe. To this fortu- 
nate geological feature of the country, we owe the gigantic scale 
of the riv^ers^ sweeping thouiiands of miles throughi level and fer- 
tile regions^ and offering, to industry and enterprise sources of 
national wealth and prosperity, far surpassing any in the records 
of history.. 

The anmense tract of cotmtry which lies between the Missis- 
sippi and the .Rocky iVJAJifffg^'^f^) owes its eastward inclination to 
the uplift of that <^ha&i,i which basjnsen m the seccmdary and ter- 
tiary eras, to a moeh grealey elevation than the Appalachian rango, 
and conse(piently raising the cretaceous fmnnations, which abound 
high up the Missouri, to a much bigber level than they attain oq> 
the Atlantic coafi(t. This was caused splely by the rise of the 
Rocky Mountains, and not assisted by a depression along the 
eastern coast, as E8ie de Beaumont supposes, because the occur- 
rence of three tertiary deposits along that line proves, that so far 
from a depression having there taken place^^ the land has actusJIy 
been upheaved, at the same time that the tertiary rose on the 
shore of the Pacific. This proves that the Appalachian and 
Rocky Mountain chains rose simultaneously to a certain degree 
in the upper tertiary era, and therefore it is not to a see-saw mo- 
tion of the earth's crust that I would attribute the greater eleva- 
tion of the cretaceous strata towards the Rocky Mountains, but 
to a more mpid uplift of that chain than has taken place in the 
Appalachian range. The greatest elevation of .the latter during 
the upper tertiary period seems to have been between two hun- 
dred and three hundred feet, and this only in the northern part 
of the United States, as in the middle and southern States,, this 
newest tertiary, w^hich^ives the maximum of elevation we have 
stated, db^s not attain more than ten or fifteen feet above the 
level of the sea. On the coast of California, Mr. Nuttall found 
shells of recent species two hundred feet above the sea. These 
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are so much more remote from the axis of elevation than the ter- 
tiary shells of New York, that the upUft of the Rocky Mountains 
must have been far greater during the tipper tertiary period than 
was any part of the Atlantic chain. ^. 

I know not what reason can be given for considering the whole 
of the transition as one group, as Mr. Rogers has done, when 
with very few exceptions the inhabitants of the Seas have 'been 
destroyed and new creatures succeeded at five distinct epcJchs^ 
and one of these groups is no more to be compared with another, 
than is the oolite with the green sand formation ; yet each of 
these belongs to a different group in all the -systems of' geology 
hitherto publidied. The term, lower secondary, applied by the 
same geologist to the transition isystem/is equally objectionable, 
as it has scarcely a single feature in common with what has hith- 
erto been termed secondary by all other geologists, and constit;utes 
an order, not a single series of strata linked together by palaeon- 
tological affinities. The term, lower secondary, would be fieu: 
more appropriately given to the strata comprising the magnesian 
limestone, lias, oolite, :&c. as upper secondiury has been generally 
used to designate the cretaceous group. 

Organic Remains of the Transition. 

No remains of reptiles, nor any impressions of the feet of birds 
or of reptiles, have been found in any of the trilobite rocks of the 
United States ; but fucpids or marine plants abound in the sand- 
stones, many of which have a digitate or trilpbed form, and by 
the aid of the imagination could be readily converted into omi- 
thichnites^ or reptile trails. I am far from an intention to discredit 
the science established by Professor Hitchcock, as his descrip- 
tions apply to more recent strata than the transition, and which I 
have never studied, and his arguments are too ingenious for me 
to doubt ; but I must be permitted to challenge his omithichnite, 
of which even he is doubtful, in the graywacke of the Hudson 
river,* one of the oldest transition rocks in New York, deposited 
at a period so early that scarcely any small islands dotted the 
boundless waste of waters, and they consisted of naked primary 
rocks, bearing neither herb nor animal life. 

* Mr. Hitchcock has Dowhere maintained the existence of an ornttfaichnite in 
the graywacke of Hudson vaUey; he found an impression there, having some 
slight Tesemblance to the footmarks of the Connecticut yalley, and he caHed this 
tetrapodichnite, expressing at the same time strong doubts whether it were a real 
footmark. — Editors. 
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Remains of fish and their coprolites are occasionally found in 
the middle and upper portions of the transition, but the most dis- 
tinguishipg feature in the palaeontology of the systeni, are the 
trilobites in nearly all the strata ; the vast proportion of Brachi- 
opods among the testacea, consisting chiefly of the genera. Or^At>, 
DetthyHs^dXiA. Strophomena or LEPTGBKA,in the limestonefs^ gi- 
gantic quadrangular fucoids in the sandstones, and small linear 
leaf-like fucoids in the slates. These latter first appeared in the 
lower slates, where other organic remains are very rare, but occa- 
sionally trilobites and shells of the genus Strophomena have been 
found, a fact which induces me to believe that these two orders 
were twin-born of the primeval seas, and that they were prece- 
ded by vegetable life. Mr. Phillips, in his investigation of the 
English equivalents, has been led to a different conclusion ; but 
England is a Uniited theatre for the display of the order of suc- 
cession, which sinks into insignificance in comparison with the 
colossal development of the transition in North America.. Mr? 
PhiUip^ observes, " the classes of mollusca are more ancient than 
those of zoophytaj if we trust our present knowledge, and both 
older than marine or land plants."* We have, it is true^ as yet 
no k|iowle<^e of zoophyta in the lower slates, and therefore the 
testacea may be more ancient than they, but marine plants are 
older than either. .; 

Among the brachiopodous bivalves^ the genus Strophomena of 
Rafinesque is the most characteristic of the trilobite system. Pro- 
ducta has as yet been found only in the upper term, or pyritifer- 
ous rocks of Eaton, where the species are very few and rare. In 
the mountain limestone above, Strophomena is hardly known, 
but it is crowded with Producta oi many species. The latter 
genus, therefore', eminently characterizes the carboniferous sys- 
tem, with which it ceased to exist. Not a single species of 3V 
rebraivia occurs in the Silurian system of this country, nor have 
I seen one from the carboniferous ; the shells hitherto classed in 
that genus being referrible to Orthis, 

Throughout the transition, we very rarely ^nd any evidence 
of fresh- water streams or lakes ; which i£i doubtless owing to the 
very small proportion of dry land in those periods. The first 
trace of them in New York is in the red sandstone at Medina, 

*. Treatise on Geology, p. 289. 
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in Orleans county. They seem to have existed in a snttdl lake, 
in a basin of some primary island, which vh& finally drained off 
by no violent current into the sea. This lake probably occurr^ 
in Canada, since Mr. Hall has clearly proved that the current 
csttnefrom the north, bringing with it fine sand, and nmning 
over a bed of marine j^ells, (Lingnla cuneato,') which were 
moored by their long peduncles in the sand, and therefore aU 
range in one direction, ne^ly north and south, reminding one of 
boats riding_at anchor in a strong tide. 

I am unacquainted with any other trace of ancient fresh-water 
shells in the transition, iexcept in the carboniferous system, where 
Unios are not uncommon ; but it is remarkable that we do not 
find any which existed after this period, when there was so great 
an extent of dry land, especially in the tertiary epochs, except 
those which Dr. Hildreth discovered in Ohio. These consist of 
ferruginous casts of Unios, approximating in their forms to:exist- 
ing species of that region, and have every appearance of being of 
no older -date^ than the upper tertiary ; but it would be wrong to 
give a decided opinion of their age without further investigation 
of -their relative position and analogy to existing types. Fresh- 
water shells, found in the calcareous deposits of modem lakes, 
and even where the water has disappeared, and the basins filled 
up with sand, covered by the soil and original forests of the coun- 
try, all coiTfespond with recent species living in the waters of the 
vicinity ; and these marls, and even the monuments of filled up 
Jakes, axe common throughout the state of New York. 

One of the most interesting features of the transition is derived 
from the ripple marks,^ which are generally most conspicuous on 
the sandstones, but occur also oh the slates ; one of the most 
beautiful examples of this action of the waters in shoal places 
upon the unconsolidated, materials of rocks, may be seen at the 
slate quarry on the Delaware river above Easton.' The stratum 
dips at a considerable angle. Such appearances ate common in 
Europe, and have been noticed in New York, Pennsylvania, Tir- 
ginia, aiid Ohio. They are records of the ancient condition of 
the globe, not easily misinterpreted. If there was scarcely any 
dryland at that period, it follows that the universal ocean was 
very shallow, its bed even, and the currents, except during the 
oscillations of the crust,' by no means violent ; hence, in their 
course over incoherent sand, they left their impress upon it so dis- 
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tinctly, that it is very easy to estimate the ccnnparatiye force of 
currents on different strata by the larger or smaller undulations 
they have left behind.. One can form an idea of the extent of 
one of these ancient floors of^ the ocean, when he sees the rij^le 
marks, the same' rock in mineral compoi^ion, and the same or- 
ganic remains in Grermany or Wales that he finds in New York ; 
and can imagine how mighty a revolution the crust of the globe 
must have undei^one to gain the vast depth of the Atlantic and 
the elevation of the Andes. . / 

While on the subject ot the transition, it may be useful to in- 
quire into the relative position of a sandstone which sieems at 
present little understood. It appears otf the Hudson, near New- 
burg, and passes und^r the Paiisadoes, reappears in New Jersey 
and Pennsylvania, following the cours^ of the Delaware a dis- 
tance of many miles, and disappears near Trenton, in New Jer- 
sey, where it rests unconformably upon gnei§s. The color of 
this rock is generally red, very often with pale waved and con* 
centric stripes ; oirganic remains are very rare, one or two species 
of Aicoids being all that I could find, and they differ from those 
of any other formation^ , This sandstone has sometimes been con-, 
founded with that of Western New York, a gross error, arising 
from its general resemblance to the latter. Mr. M'Clure regards 
it as a distinct formation, but tenris^it old red sandstone. It ap- 
pears to me to be intimately connected with the Hudson river 
slaty graywacke, probably one passing into the other; but at all 
events it alternates with Eaton's calcifeirons sandrock near Easton, 
a character which identifies it at once with the Potsdam and Es* 
sex sandstone, described by Professor Emmons as occurring in 
the northeastern section of New^ York. In all cases it rests upon 
primary rocks and is the oldei§t of the fossillifetous fbrniatioiis, 
being under the calciferous sandrock, and occupying the same 
position in the geological series as the Cambrian system of Wales, 
described by Mr. Sedgwick The copper mines of Flemington, 
in New Jersey, belong to this forniation. The harder layers 
make excellent building stone, and of this rock the Penitentiary 
near Trenton is constructed: In New York it is one of the most 
common, materials. for door steps and basements, and it is occa- 
sionally used as^ a building material m Philadelphia, where it is 
brought down the achuylkill river. ' 
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Remarks by the EdUers. 

In relation to the diffeienoe of opinkm between Mr. Conrad and 
Prof. Henry D. Rogers, we take leave to state, that faavuig he&a, 
occasionally in oommunication oh geological subjects with the 
last named gentleman, siod knowing his opinions in the present 
ease, we presume our much respected corr^pondent, Mr^. Conrad, 
(with whose able communications this Journal has been, from 
time to time, enriched,) will be gratified to know the grounds on 
which Professor Rogers differs firom him. Should thlit genlleman 
choose to give his own explanations, this Journal is, of course, 
open to his communications, and should Mr. Qonrad wish it, to 
his rejoinder ; but in the mean time, the public confidence in 
both gentlemen will be increased by being informed, that the pe* 
culiar opinions of oQch axe sustained by appropriate and important 
reasons ; and it is, moreover, very desiratde^ t];iat our geologists 
should understand each other. ^ 

We i«oceed then to state, that Professor Rogers, as we haye un* 
derstood from himself, has examined, with considerable caie, the 
localities designated by Professor Eaton, where the '! graywacke 
o£ the. Hudson" is said to be highly inclined, and to have the 
'^ calciferous sandrock" resting unconformably on its edges ; and 
that be has left these places fully satisfied, that. the strata, sup- 
posed to belong to two formations of distinct cspoebs, are, in 
reality, but adjacent beds of one great formation, differing in 
mineral character, and seeming, at first glance, to meet uncon* 
formably, in consequence of the numerous local irregularities of 
dip, so common to this rock on the Hudson. In other words, he 
regards the calciferous ^audrock of Eaton, (the first formation of 
his report,) as every where lower in geological order, than tlus 
so called graywacke, which has been traced uninterrupted from 
the Hudson, through New York, New Jersey, Pennsylvania, and 
the States further South as far as Tennessee, every where occu« 
pying the /Atnf place in the ascending series. - ^ 

He supposes he has evidence to show, that a geological aec«» 
tion, corresponding with a line drawn from the mouth of the 
Susquehanna river, a little east of north, through Pennsylvania 
and New York, to the country of primary, rocks, north of Utica, 
would represent the entire series of thirteen formations, describecL 
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in his report as occurring ijn exactly the same order, whether they 
are traced from the. uf^rmost,' (the anthracite coal formation,) 
flouthtrard, towards tide water, or northward, to the end of the 
section in New York ; and in no instance, in either half of the 
line, was evidence observed of any want of conformity between 
adjacent strata. Suth a ^section, where it crossed the Kittatinny 
Valley, would display the calciferous sandrock of Eaton, under" 
lying o)nforfnabty the metalliferous liraerock of the same author, 
and this in turn underlying conformably the gray wacke of the 
Hudson, while near its nonhern extremity it would exhibit the 
calciferous sandrock in conformable position^ below the limestone 
of Trenton Falls, and this again in similar relation^ passing under 
the foundation of the Salmon river. That such is the state of 
things, Professor Rogers appears to feel satisfied from a careful 
study of the country around both the southern and northern ends 
of this supposed section. He therefore regards the so named 
gray wacke of the Hudson as the same with the gray sandstone 
formation of Oswego county. Ije considers the argument based 
on the want of identity in the fossils as inconclusive, until it 
shall appear that a large number of species from each formation 
have been compared, and this because he places more confi- 
dence in conclusions drawn from following the rocks themselves 
over wide areas of^ country, (the only mode by which their true 
order of superposition can be first established^ ) than in inferences 
based lipon the organic remains, the trtie significance of ^hich 
can never be known until large groups of species are studied, 
and until the order of superposition of the strata, the very mat- 
ter under discus^on, shall have been previously settled by inde^ 
pendent explorations. 
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Art. lY.—r'MagnetihElectric. and Electro-Magnetic Apparatus 
and Experiments ; by Charles G. Page, BL D., Washington 
Gity. - 

From the splendor of the sparks, and the extreme intensity of 
shocks obtained from magnetic electrical instruments where the 
galvanic battery is used jas a source of the magnetic power, the 
hope has been entertained by many, that such instruments, would 
prove valuable in a high degree as sources of electrolytic power. 
The present infantile state of the science, shows clearly the fu- 
tility of such a hope, and poitits directly to an arrangement which 
will place in the hands of the operator an instrument surpassing 
entirely the great galvanic battery in value and power. , Such an 
instrument is the magneto-electric machine. The instrument 
described in the last April* number of this Journal demonstrates, 
by careful experiment with Faraday's volta-electrometer, that 
the electrolytic power of the current from the combined arma- 
tures is just double that of one. The avenue, then, to an inde- 
finite power, is too 6bvious to escape notice. • Increase the num- 
ber of pairs of magnets, extend the serie.s of armatures upon the 
same shaft, or in any ^ way in which they may be brought to bear 
on the same termin$il pole, and I hazard nothing in, the assertion, 
that for the same prime cord, and contained. in the same space, a 
magneto-electric instrument can be made of equal power to a 
galvanic battery of one thousand pairs of plates. It is evident, 
that there will not be that rapid aiminution with the extension 
of the series which obtains in the galvanic arrangement, for in 
the magneto-electric machine the whole route of the cunent is^ 
through solid conductors, and in the galvanic l)attery, through a 
great extent of liquid and numerous soldered and imperfect joints. 
Nothing but the want of means has restrained me frbm erecting 
a naagneto-electric machine, wjiich J feel confident would rival 
the largest galvanic battery in existence. The arch of light 
would be obtained by disposing one set of armatures at right 
angles to the other, so that while one gave a diminishing cur- 
rent, the other would afford a current inpreasing in the same 
ratio ; while one set was in the neutral plancj the other, would 
be at the point of strongest action. 

* Vol, XXXIV, p* li5&. 
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Having asserted thus much of the" magneto-electric machine, 
it will be necessary to alltide briefly to the objections to machines 
for electrolytic uses, wherethe galvanic battery is the prinvwm 
m6bile. 

i*Vr5^.— -The opposing currents produced by making and break- 
ing the battery circuit canndt be separated, or rather cannot be 
united to forhi one currents In the magneto-electric machine, 
the alternating currents are made to flow in the same direction 
by the pole changer, or more properly in this connection, thewni- 
trq). As it is desirable that every distinct and u^fiil apparatus 
should have an appropriate name, £ have selected the term t/wi- 
trep, as shorthand descriptive of the use of this part of the mag- 
neto-electric machine. This important addition to the machine 
appears to be beyond simplification, consisting merely of two 
nearly half cylindrical pieces of metal, rivetted or secured in any 
manner to the circumference of a small disc of wood or ivory, 
and insulated from eaqh other. Its use, as the name Uriitrep 
implies, is to convert, or turn contrary currents into one cpm- 
mori channel. 

Secondly. — In the gahdnic magneto-electrical machines, elec- 
tro-chemical efiects can be obtained (to any considerable degree) 
only by distinct impulses, occurring at each rupt!irfe bf the cir-» 
cuit. These impulses or secondary currents closely resenible a 
conmion electrical discharge, and, are of too jshort duration to 
allow the particles of the substances to be decomposed to assume 
definite polar arrangement. Nor-can the circuit be broken rap- 
idly to any advantage ; for in the first place, the fiill magnetiza- 
tion of the iron requires^ appreciable time, and, secondly, the 
flowing of the secondary through a comjdeted circuit, weakens 
itself by re-roagnetizing the bar : (this will be spoken of in fu- 
tute.) In the pure magneto-electric machine, water isdecompo 
sed far more rapidly by the continuous current than by breaking 
the circuit, by the primitive than the secondary current. The 
secondary furnishes the nabst powerful shocks, but the priinitive 
possesses the greatest decomposing power. 

Compound Electre-Magnei and Electrdtome for ShocJcs, 
Sparks, Sfc. 

In the late numbers of Sturgeon's Annals, I notice that Mr» 
Bachoffiier has introduced the bundle of wires as superior to th^ 
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solid bar for reaction upon the coil wires. Mr. Bstchdfiriar proba- 
bly used this compound arrangement before myself, as I made 
the discovery February 14th, 1838. Mr. Bachoffher remarks, 
'' that it is necessary to insulate the wires of the bundle, and that 
it is difficult to understsmd their action, as the magnetic power is 
not so great as that of a solid bar." In every experiment hith- 
erto tried, I have "invariably found the magnetic power to be 
greater than that of a solid bar of the same weight. I havd 
never found it necesssiry to insulate the wires to insure, their ope- 
ration, although I would not say th^ a very careful insulation 
might not improve their operation. For I apprehend, that in the 
development and return of magnetic forces, electrical currents are 
excited in the body of the magnet ^t ri^ht angles to its axis, as 
well as in the wires surrounding the magnet. In this case the 
exterior portion of the magnet would act as a chsed circuit upon 
the interior. 

By a closed xsircuit is meant a ttawunG ^secondary current, 
which has the effect to re-magnetize the bar after the primitive 
battery current has- ceased to act. That the operation oif these 
seeandary^ closed circuits has never yet been considered in the 
construction of machines, will appear from the/following facts 
and practical observations. 

JF'Vrs^.— Enclosing a compound* electro-magnet in a tube of 
metal, almost entirely prevents the formation of secondary cur- 
rents in the exterior wires, although by this arrangement the 
magnetic power is not perceptibly effected, with the exception, 
that its development requires more time.:\' The short and com- 
plete right angle currents in the metallic casing have a greater 
magnetizing power than the secondary of an extended and ob- 
lique coil of wire. Hence, after the battery current ceases, the 
chief portion of the secondary will flow in this short circuit, and 
the magnetism of the bar be prolonged to a perceptible degree, 
and if it were possible to break this closed circuit immediately 
after the battery circuit, a secondsury and ^^tfary current would 
be observed from the coil of wire, This tertiary circuit! hayie 
perceived in another way. 



* Or a common single niiagnet.: 

t The increase of time necessary to effect the fiiU deteloplnent of nugnetiim, 
it due to the formation of the initial secondary flowing against the battery current. 
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Secondly. — ^Insulnte the metallic casing from the magnet, and 
divide it thix^.ughout its length, so that the secondaries cannot 
pass, and the coil wire will now exhibit the full power of the 
secondary. - 

Thirdly. — Surround an electro-magnej; with an entire metallic 
casing, exterior to the coil .wires, and the secondary of the wires 
will be depreciated as before. Split the casing as before, and 
the secondary will again have full power. 

Fourthly. — Brass rings or straps surrounding the poles of mag** 
nets or armatures for magneto-electric experiments, detract from 
their value by -the action of closed circuits. 

Fifthly. — The brass cheeks which are frequently used upon the 
armatures -of magneto-electric machines for supporting the coil 
wires, materially impair the power of such machines. These^ 
cheeks should in all cases be m^de of wood, ivory^ or some non- 
conducting substancCr . \. ' , • 

/Sixthly. — ^A metiallic, casing which entirely ehvelops a U 
magnet or armature, cannot convey closed circuits, as each half 
of the casing would transmit ciurents in o|q)osite directions. Con- 
sequently, (as I have proved by repeated experiments,) the secon-^ 
dary of the coiled wire is not in the least impaired by this ar^ 
rangeraent. 

The following experiments were tried with a view to ascertain 
if electrical currents were excited in the body of the magnet it- 
self A hollow magnet was wound and tried; the! secondary 
current was not so. great as that from a solid bar of the same di- 
ameter. Singular as it might at first sight appear, the insertion 
or fdling up of this hollow magnet with a rod of soft iron or a 
bundle of iron wires, did not in the least exalt the force of the 
sJBcondary. This result accords exactly with that; of a similar 
experiment by Mr. Bachoffner. I then rolled upon a cylinder of 
wood a piece of sheet iron, not permitting its edges to meet. It 
was then surrounded with three layers of coiled wire, and tried, 
and the augmentation of the 4seeondary was greater than that 
produced by the entire hollow magnet, which was of .much 
thicker metal. But when the Cylinder of wood was withdrawn, 
and tts place supplied with a bundle of fine iron wires, the sec- 
ondary was incr^sused to a very great degree, and the whole ap- 
peared to be equally powerful with a compound magnet of the*^ 
same size. It should be observed particularly, that when, the 
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hollow, magnet; was entire^ the insertion of an iron rod or btuidle 
of wires producecL no effect. From thede experimeiits I think 
the exijstence of secondary currents flowing in the body of the 
magnet may be very plausibly inferred. If actually determined, 
the fact would prove important, and is well worth pursuing. I 
soldered two wires to the edges of the enclosed sheet of iron, 
and connected them with, a galvanoscope, but could not perceive 
.any effect upon the needle. But as the instrument was by no 
means delicate, the experiment may be regarded as valueless. 
Having no opportunities at present of pursuing the investigation, 
I hope that the subject may receive due attention from those 
who may be interested. 

The following striking experiments afford still further illustra- 
tion of the action of closed secondary circuits. 

Experiment \st — -Place a straightelectrormagnet upon a large 
flat spiral of copper, in the direction of a radius of the 'spiral. 
When the spiral is connected with the battery, the magnet be- 
comes charged, and a secondary current in its wires is th,e conse- 
quence. Break the battery connexion with the spiral, and ex- 
amine by the common tests the power of the secpndary frond the 
magnet. Again, break the circuit from mercury covered with oil, 
and the seconda,ry from the magnet will now be found stronger 
than in the first case. When the circuit is broken over clean 
mercury, the secondary flowing through the heated vapor and air, 
acts as a closed circuit to prolong the magnetism of the spiral, 
and thus prevent a sudden and entire inifluence upon the magnet. 
When the mercury is covered with oil the secondary is arrested, 
and the magnetism suddenly ceasing, -^exerts its whole influence 
upon the magnet, or rather the magnetism of the bar ceases with 
that of the:spiral. The same phenomenon is well illustrated by 
, the electro-magnet alone, where the fine wire is independent of 
the large. - 

JExpisri7nent2d. — The reciprocal action of tbe closed circuit of 
the magnet- itself upon, the secondary of the spiral is more re- 
markable. Break the battery connexion with the .spiral over 
clean mercury, when the ends of the wire on the magnet are 
disjoined, and observe the spsCrk^- join now the ends of the mag- 
net wire, and on breaking the battery circuit the spark from the 
spiral will be diminished. The manner in which the closed cir- 
cuit operates here, will be more easily undetstocAi froih, 
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JExperiment 2d. — ^Bring one extremity of the magnet used iia 
the foregoing experiment in contact with one pole of the magnet 
of a common tnagneto-electric machine. As this disguises a por- 
tion of the magnetism, the amount of electricity developed by 
the revolution of the armature will of course be diminished. 
While working the machine the magnetic state of the electro- 
magnet will vary with the approximation and recession of the 
armature, and a current of electricity" in its wires will be the con- 
sequence. When the current from the armature is broken or not 
suflFered to flow at all, the current from the electro-magnet will be 
much stronger than when the circuit from the armature is con- 
stantly complete. When the armature is leaving the magnet, 
the flowing current or closed drcidt magnetizes the armature and 
consequently disguises more of the power of the inducing mag-, 
net, than when the armature leaves without the closing of the 
circuit. The consequence is a" detraction of magnetic , powfer 
from the^ electro-taiagnet. Also, breaking the circuit from the 
armature under oil, increases the current from the electro-mag- 
net. : ' . 

JSapenmenM^A.— Join the ends of the wire coiled on one leg 
of the curved armature of a conamon magneto-electric machine, 
and allow the coil from the other leg to be connected with the 
break piece, as usual. As iongjas the circuit of the first coil is 
closed, the second coil will furnish scarcely any electricity ; but 
when the circuit of the first coil is opened, the second furnishes 
nearly as much electricity as the combined current from both 
coils. This. singular fact first called my attention to the great 
advantage of short, straight armatures, for the magneto-electric 
machine. Obviously, the best arrangement for straight arma- 
tures, would be that wherein they revolved between the ends of 
the magnetic poles, the axis or shaft being parallel to the legs of 
the magnets. The points gained by this plan would be, a mote 
uniform and powerful current, and an exact division by the tlni- 
trep of the semicircular routes through which the alternating 
currents are developed. In the machine described in Yol. 
XXXIV, p. 164, of this Journal, and in all others where the axis of 
motibn is perpendicular to the plane of the magnet, if the two 
routes in which the opposite currents are developed be represented 
by two arcs of a circle drawn through the two neutral points, 
that arc towards the bend of the magnet will be much the longer, 

Vol. XXXV.— No. 2, 33 
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and represents a feebler current than the shorter arc. The only 
objection to this arrangement is the extra room it requires. 



Figure 1. 




Figure 1, represents a new form of apparatus, consisting of a 
compound electro-magnet and electrotome ; c^ompleted April, 
1838- a, is an ivory cheek or head, through the center of which 
appear the extremities of the wires copiposing the magnet. 6, y, 
two brass straps confining the magnet to the base board, c, </, 
the battery connexion for the large wires, which are terminally 
soldered to the cups with the binding screws, the soldered con- 
nexion being underneath the base board, rf, rf, are the fine wire 
terminations, the solderings being put of sight, underneath the 
base board. The movable part of the apparatus, e, /, g*. A, Ar, is 
the electrotome. c, is a stout copper wire, passing through the 
shaft k. One extremity of this wire dips into the mercury cup, 
(m,) the top of which is of glass for exhibiting the spark; the 
base of brass is soldered to the brass strap V, At the other ex- 
tremity of c, is a small ball' of iron, (§-,) which, being attracted 
by tlie magnet, gives motion to the electrotome. It is proper to 
remark here, that the sphere of iron, g*, is not attracted by the 
magnet with the same force as would be a piece of iron of ovoid 
form, or what would proye still better, a cylindrical piece, the 
length of whose axis was considerably greater than its diameter. 
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A, is a short piece of copper wire soldered to e, and desceDding 
into the mercury cup n, which is soldered to the brass strap b. 
The brass ball/, is movable on the projecting screw o, and serves 
as a regulator to the vibrations of the electrotome. The circuit 
traversed by the galvanic current is as follows. From the cup c, 
by the dotted line to the brass strap b', thence through m, e,- A, w, 
b, to one of the laj^e wire terminations. The other termination 
of the large wires surrounding the magnet, is soldered to a cup 
connected with &. When the galvanic circuit is completed, the 
magnet attracts the ball g, and raises e from m, producing a bright 
spark at m, and a powerful shock from c2, d ; e, then falls by its own 
weight, re-estabUshes the connexion, and thus the vibration con- 
tinues. On the side of the ball g, towards the pole of the mag-^ 
net, is fastened a piece of brass, or other non-magnetic substance, 
to prevent the adhesion of the ball to the magnet. The tips of 
the wires A| m, should be tinned before use. In all cases, tin- 
ning, or covering with soft solder the extremities of wires for 
connexions, and dipping them into mercury, will be found a 
much more preferable mode of amalgamating, than the usual 
practice of dipping theni into nitrate of mercury, as they pre- 
serve their brightness a greater length of tinoie. 

Circular Galvanometers. 

Figured 3 and 3, represent two new forms of galvanometers, 
which are found to possess some advantages over other forms in 
common use. The whole appearance of this instrument, (though 
^trivial consideration,) is somewhat in its favor for purposes of 
general exhibition to a class, a, fig.. 2, is the magnetic needle 
suspended by its centre on a fine point. The needle is made of 
watch spring, and bent into a form concentric with the coil c. 
The distance between the poles of the needle is about one six- 
teenth of an inch more than the width of the coiL The coil c, 
of insulated copper wire, is fastened by strong cement to the pil- 
lar d. p, n, are the terminations of th^ coil passing into the. mer- 
cury cups on the stand, ^he coil is made of a number of strands 
of wire in lieu of a continuous wire. Galvanometer coils are 
usually made of too fine wire, and of a single wire of too great 
a length. M. Pouillet, in his late investigation of the general 
law of the intensity of currents, has shown that derivation made 
upon a primitive current from an elementary battery, strengthens 
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figures 2^and 3. 
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that primitive current. By derivation is meant, the addition of 
another wire to any portion of the primitive circuit. The simple 
solution of the feet is, that derivation, oir the addition of another 
wire, increases Uie conducting power t>f the circuit. Professor J\ 
Henry's discovery^ of the method of increasing the power of the 
electro-magnet by winding upon it several short coils of wire, is 
a most striking practical illustration of this law. M. Pouillet has 
a]s6 arrived at the conclusion, that the intensity of the current 
produced by a single element, is in an inverse proportion to the 
real length of the circuit. The adoption of the several strands 
in the galvanometer seems therefore to be plainly indicated, and 
experiment fully warrants it. 6, fig. 2, is a graduated circle of 
ivory for marking the deviations of the needle. Since the con- 
struction of the instrument, fig. 2, I have adopted the plan rep- 
resented in fig. 3, which is much to be preferred on account of 
its simplicity of construction, and the perfect steadiness of the 
needle. -^, is the coil cemented upon the" stand d; 6, a graduated 
zone surrounding the coil, p and n, the wire terminations, a, 
the circular needle of watch spring, with a very delicate upper 
bearing at c, and a slender, pivot at a, resting upon an agate centre 
cemented to the coil. 'As this needle is not liable to any mechan- 
ical displacement, it may come very neaif the coil c. The por- 
tion of the circle between the two lines sXa, which bears the 
pivot, is of brass. 

Double Helix for Inducing Magnetism, ' 

Figure 4, represents an apparatus contrived January 11th, 1838, 
for exhibiting the magnetic forces of the centre of the helix, a, a, 
are the two helices of five layers of wire, protected by brass ca- 
sings, (split on the under side,) and by ivory heads, c, c, c; c. 6, A, 
are two curved bars of soft iron which slide readily into the he^ 
lices. 0, 0, tlie handles for pulling, furnished with ball and socket 
joints at b, o, to prevent the magnets being twisted or wrenched^ 
The wire terminations of the helices pass through the openings 
in the brass casings, underneath the base board, and are sotderect 
to the screw eups p^ h, for battery ccmnexions. The attractive 
force manifested by this arrangement in the centre of the helices, 
is much greater than when an armature is applied at the extrem- 
ities. A small apparatus of this kind will resist the strength of 
two stout men pulling by the handles. This makes a vwy pretty 
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arrangement for si reciprocating electro-magnetic engine, there 
being no change of poles, as the motion is effected by an ar- 
rangement shown in the two next figures. This form of en- 
gine will be described in a future article. 

'^ Revolving Armature, 

Figure 6, represents an instrument invented in February, 1838, 
for exhibiting motion by magnetism without change of poles. 

FigMre 5. . 




This instruihent was the foundation of a series of experiments, 
made with reference to the mechanical application of magnetism? 
which will be published with drawings in a future communica* 
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tion. m, is the electro-magnet, a, the armatupe of soft kon. e, 
is an upright stem of brass, to receive and make the bearings pf 
the shaft of the armature, b, is a disc o^ wood or ivory to brace 
the upright stem e, c, is one termination of the magnet coil, 
serving as a conducting spring, rf, is the other conducting spring 
passing through the disc ^, into the qup n, for battery connexion. 
The other termination of the magnet wires passes into the cup p. 
At c, d, firmly fixed to the shaft, is a cylindrical piece of silver, 
whidi may be technically called the cut-off, or electrotome. 
The spring o, plays upon the whole portion of the cut-off. The 
spring d^ plays upon the dissected part, whose metallic divisions 
are so arranged that they slmll come into contact with the spring 
rf, when the armature is a little incUned from right angles to the 
piane of the magnet, and leave spring rf, before the armature ar- 
rives at equilibriimi. This armature revolves much faster than, 
would a magnet changing its poles. Besides the advantage of 
greater simplicity, the revo/rrng* «r«ta^wrc possesses advantages 
which cannot be gained by change of poles, or by revolving 
magnets, where the power is only cut off without a change of 
poles. Suppose another elec1ar(>-magnet to be placed at right aui- 
gles to the magtuet m, in the figure, and the cut-off so arranged 
that the two magnets shall be charged in succession by the revo- 
lution of the armature. The velocity of the armature will thus 
be nearly doubled without; the addition, of more battery, for the 
points of action are doubled, and only one magnet charged at'a 
time. This saine plan admits of enlargement on any scale, only 
with the alteration. of the mode of revolution. If electrd-mag- 
netiffln should ever be introduced for small powers, such as turn- 
ing lathes, &c. it probably will be effected by either the revolving 
or vibrating armature machines. 

Reciprocating Armature Engine. 

Figure 6, represents an electro-ms^netxc engine with vibrating 
ex reciprocating armatures, a, a, are the eleotro-magnets, fimdy 
secured to the base board and the wooden table t 6, .6, are the 
armatures of soft itdn connected with the shaft {d) by stout brass 
arms. The balance beam, connecting rods, and balance wheel, 
represented in the figure, require no particular description. The 
euU'off by which the magnets are alternately charged, is on the 
shaft of the balance wheel at m. It is simple in construction^ 
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made of silver, end similar to the one 4escribed for the revolving 
armatare. There are three conducting springs tipped with sil- 
ver, one playing upon the .whole portion, and two upon the dis- 
sected portion of the cut-off. The connexions of the magnet 

Fi^re 6. 




wires with the sfdngs and cups py n, for battery connexion, are 
made under the base boards, and are marked by the dotted Unes, 
Several of these engines have been made by Mr. Daniel Davfs, 
Jr., philosophical instrument maker, of Bostcm ; and are beautiful 
working models. As a proof that electro-magnetism is suscep- 
tible of useful application where only a small power is wanted, 
a small engine was made by Mr. Davis in the month of July last, 
by the aid of which, an individual gains fifteen dollars per day 
by the simple operation of drilling the steel j^ates for gas burn- 
ers. I think this may loe considered the first instance in which 



Digitized by 



Google 



Electro^Magneiic Apparatus and Experiments. 266 

thameehanical application of electro-magnetismbas been turned 
to profitable account. This engine is to undergo ccmsiderable 
alteration and improvement, when a description and drawing of 
it will be published. 

That much remains yet to be determined concerning the most 
advantageous form and size of magnets and armatures, will appear 
from the following observations made during last October, while 
on a visit in Boston. 

First : it is possible to present a piece pf soft iron to the most 
powerful magnet in such' a manner that it- will not be attrajcted 
in the least by the magnet. ~ ♦ 

^ Experiment — Drill a hole in the center of the pole of an elec- 
tro or permanent magnet, to admit a small sliding rod of brass. 
To one end of this sliding rod, fasten a small disc of soft iron. 
The diameter of the disc must be less than that of the pole of 
the magnet, and the thickness or axis of the disc, must be con- 
siderably less than its own diameter. Put the sliding ^ od in its 
plaice, and if the disc of soft iron be exactly parallel to the face 
of the magnetic pole, it will, not be attracted by it,- be the magnet 
Sever so strong. If the disc is in the least inclined from paral- 
lelism, it will be attracted by the magnet. The experiment will 
appear more satisfactory if varied- in the following manner. Race 
the disc of soft iiron, with its sliding rod, in a frame, and place 
the magnet on a rest, -so that it« position can be varied; the sam^ 
results .will follow as before. Again : put the disc, without it» 
sildingrod, on the center of a large magnetic pole, and it will 
slip down to the edge- of the pole, and there adhere. Again : 
sprinkle iron filings on a piec^ of paper laid over the end of a 
bar magnet ; the filings will cluster* over the pole around a va- 
cant space at its ^ center. . Again : drill out the disc of iron so as 
to make a ring, whose width is greater than its thickness,, and 
present it to the ms^gnet in the same rtianner as the disc, and the 
ring will be attracted by the magnet. It s^pears from this, that 
the dise, though magnetized by induction is polarized in a radial 
direction, and the forces counteract, or disguise each other's iuT 
flaence upon the magnetic pole. When the diameter of the diso 
is greater than that of the magnetic pole, there cannot be this 
counterpoise of forces; When the disc is inclined to the face of 
the magnetic pole, it becomes polarized in the direction of an 
oblique line; joining that part of the disc in contact with the 

Vol. XXXV.— No. 2. 34 



Digitized byCjOOQlC 



266 Eledro^MagTie^ Apparatus and ExperimerUs. 

magnet, and that point most remote fiom.the point of contact* 
These experinients throw some light upon a fact which, though 
long since known, does not seem to have been understood ; viz. 
an armature which entirely subtends the polesof a U magnet, will 
not sustain so great a weight as one which covers only about one 
third of each pole. If the surface of^the armature be flat, it will 
not be held so firmly as if spherical, presenting much fewer 
points. If the armature be flat and broad, that portion over the 
pole may be considered in the light of the soft iron disc. Nu- 
merous holes in an armature do not sensibly interfere with its 
adhesion. , A piece of soft iron was iSrst suspended from a single 
pole, with just as much weight as it would hold. It then had 
several large holes drilled through it, taking away a large pcNtion 
of its substfince/ and was again tried; the induced magnetic 
power appeared to be as great as through the entire piece. This 
doubtless would not be true to any extent, although the proper- 
ties of the armature axe not perceptibly affected by ti hole through 
its center, yet if a steel, or soft iron rod, be passed through this 
hole, its inductibility will be greatly impaired. This fact ^hould 
be particularly observed in the construction of magneto-electric, 
and electrormagnelic machines, where a steel, or iron shaft, is 
often allowed to pass through an armature or magnet. If, while 
the £UTnature is suspended by one encd to u single pole, a piece of 
soft steel is drawn through the hole in its center, the steel be- 
comes properly and perinaaently polarized ; but if, while the ar- 
mature is thus in contact with the magnet, the steel rod be passed 
half its length through the hole, and examined in that situation, 
both its extremities will be found to be similar poles. 

In the management of electro+magnetic engines, it is worth 
observing here, that a greater power is always obtained by using 
a compound, instead of a single battery, provided the series does 
not exceed two. As the elementary battery has always been 
considered as possessing the greatest dynamic, or magnetic power, 
this species of battery has been preferred for s^plication to* ele&« 
tro-magnetic machines. I have invariably found that two pairs 
of plates, arranged as a cojtnpound series, connected with an elec- 
tro-magnetic engine, or any apparatus for electro-magnetic rota- 
tions, produce a velocity nearly double tfiat given by the same 
surface used as an elementary battery. If the series extend be- 
yond two; the magnetising power diminishes, although the sparks 
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at the break pieces are brighter. In all cases where motion is pro- 
duced by the galvanic current, it must meet with considerable re- 
sistance, either from secondary currents or from the breaks in the 
circuit. The compound current probably >has a greater velocity 
than an elementary current, dnd meets with les» resistance from 
opposing secondaries and passing breaks. 

Vibrating Armature. 

Figure 7, represents a vibrating armature, to be used as an 
electrotome, in connexion with an apparatus affording sparks or 
shocks, ft, is a small electro-magnet, (of the actual size given in 

Figure 7. 

P 




the figure,) and covered with only a single cpib6f wire, so as not 
to detract much from the power of the instrument with which it 
is used, a, a slender iron wire for an armature, suspended on .a 
delicate shaft, o, is a connecting wire of copper fixed to one ead 
of the armature, joining the mercury in the two cups d and c. p 
and nj are the terminal cups for connexions. The connexions 
between the cupis and the ends of the magnet wire, are made 
under the h^ae board, and marked by the dotted lines. Thie cup 
e, is af glass, or very tfaia ivory, to exfail»t the illumination from 
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the spark. When the battery circuit is comjdete through the in- 
strument, the end o, of the armature is raised by the .magnet, the 
connexion is broken at c, and the end o, falls by its weight, again 
rises, thus giviug a rapid successionvof sparks at c. The extrem- 
ities of the armature are wound with a little sewing silk, or thread, 
to prevent their retention by the mag;net. 

Washington, November 13th, m38. 



Art'. VI. — Description of some new Shells; by Benjamin Tappan, 
Steubenville, Ohio. 

Prof. Sh-hman, — ^I send for publication in the Journal of Sci- 
ence the following descriptions of some shells found in Ohio, 
which are believed to be new. ; 

" Unio Satii, Ward. Plate III. Fig. 1. 

Shell sub-rhomboidal, inequilateral, transverse, compressed ; 
valves thin, beaks slightly prominent and divergingly wrinkled ; 
cardinal teeth oblique, single in the right and double in the left 
valve ; lateral teeth slightly curved ; nacre white. 

Hab. Walnut creek and Ohio canal, near Circleville. - W. H. 
Price. My cabinet; cabinets of Dr. Kirtlsuad, R. Buchannan, 
Esq., B. Tappan, A. Binney, Esq., Dr. Gould, Dr. Jay, Col. Tot- 
ten, &c., &c. 

Diam. 1. Length 1.60. Breadth 2.80. - 

Shell inequilateral,, transverse, sub-rhomboidd, compressed; 
posterior and superior mai^ins rectilihearj basal margin curved, 
anterior margin regularly rounded. Valves thin, translncent 
Beaks slightly prominent^ incurved and- divergingly wrinkled, 
placed near the anterior margin. Umbonal slope sub-carinate, 
carina somewhat elevated. Ligament long, narrow, nearly straight 
and partially concealed. Epidermis pale yellow, inclining tacu-. 
predus on the umbos; glabrous, with indistinct capillary. ray^ of 
a lighter co]or extending over the whole disk ; lines of growth 
black, and very distinct ; two faintly impressed, tines diverging 
from under the points of the beaks and extez^ding ta the posterior 
basal margin. Cardinal teeth very oblique, not prominent, single 
in the right and double in the left valve, slightly crenate ; lateral 
teeth lamellar, slightly curved. Aniterior cicatrices distinct, poete* 



Digitized by 



Google 



Description, of some new Shelh, 269 

nor confli^nt, dorsal situated horizpntcdly across the cavity of the 
beaks and distinct ; cavity of the beaks shallow and rounded ; 
Aaere white, slightly iridescent over the entire surface of the 
valve; with faintly impressed striae or rays, diverging from the 
cavity of the beaks, and extending to the basal margin. Inhab- 
itant unknown." 

The above description is by Doct. Charles J. Ward, of RoscoCi 
Ohio, 

" Paludina heterostropha, Kirtland. Plate III. Pig. 2. 

Sinistral^ aperture more than half tlie length of the shell. 

Shell sub-globose, ovate ; spire depressed, apex generally trun* 
jcate ; whorls five ; aperture avate, with il^s superior extremity 
curved towards the body whorlj within bluidi white ; epidermis 
greenish horn color, usually coated with ferruginous clay. Length 
thriee quarters of an inch. 

This shell frequently occurs in Mill and Yellow creeks, tcibu- 
tahes :of the Mahoning river. 1 formerly considered it a mere 
variety of the P. decisa of Say ; but on further examination find 
it to be specifically distinct. It never attaiuis more than half the 
length of that species ; its spxe is never depressed, and it is al- 
ways heterostrophal." 

I am indebted to Boot. J. P. Kirtland for the foregoing de- 
scription. 

Phtsa Sayii, nobis. Plate III. Fig. 3. 

Shell sinistral, ovate; color brownish yellow, or chestnut; 
whorls five ; the first large, the others small, terminating in an 
acute dark brown apex ; aperture large, four fifths of the length 
of the shell ; translucent ; length one inch, breadth seven tenths 
of an inchr 

I first found this shdl. May, 1837, in a small lake caHed Lake 
Pipin, which is situated about fifty rods from the Cuyahoga river, 
in Franklin township. Portage county, Ohio, (the same lpca,lity 
where was found the Anodonta Pipiniana of Lea.) AH the shells 
of this species hitherto found were dead, although much time was 
spent in examining for live ones in May, 1837, and in June, .18^8. 
A few only were found, and are in the cabinets of Mrs. Say, 
Doct. Kirtland, Doct. Ward; and myself. 



Digitized by 



Google 



870 UvulariaperfoUata as a remedy for Pwgoned Wounds. 

The shell here published as the Unio Sayii, in honor of tfad 
first American conchologist, has been supposed by Mr. Lea to be 
^'a middle aged campiodon of Say," and by Mr. Conrad, and 
some others, to be the decUvis of Say. .Without entering into a 
minute comparison here, let those who have the Unios campto- 
den and declivis of Say and this shelly compare thein' with each 
other, and they will becompefled to, agree that they are three dis- 
tinct and well marked species. Those who have not the shelld 
to compare, will arrive at the same conclusion, by a careful com-' 
parison of the drawings of the declivis, {date 35, of the American 
Conchology ; of the camptodon, {date 42, of the same work ; and 
the drawing. No. 1, herewith given : -all by the same; accurate 
and skillfiil hand. In general^ the western conchologists adopt 
Mr. Lea's clasi^ification and nomenclature of the Naiades, with 
perhaps but one exception, the mytiUndes, which they are not 
able to find in Rafinesque's Monograph. vBut in dissenting 
from his opinion in this instance, and catling the Vnvr Sayii ^ 
new and undescribed shell, the opinion of Dr. Ward is supported 
by bUX those conchologi^ ; nor does itrseem probable to them that 
Mr. Lea would have called it a campiodon, or Mr. Conrad and 
oth^s a declivis, if they had carefully examined many specimens. 



Art. VII. — On the employment of tJvularia perfoliata as a 
remedy for Poisoned Wounds ; by Benjamin HbaNER Coates, 
M. D., Senior physician to the Pennsylvania Hospital. 

fi/ead before the Philadelphia Academy of Natural Sciences, Aug. 14, 1838, a» a 
communication, not intended for their Jotirnal. 

While at PottsviUe, in July, 1838, 1 was caljed upon to visit 
a girl about five years of age, alleged to have been bitten by a rat- 
tleshake, but as it afterwards appeared, probably^by a copper-head, 
(Trigonocephalus contortrix. ) When! saw the patient^ three hours 
had elapsed ; but the parent, an intelligient man, stated that the 
pain produced by the bite bad greatly abated under the applica- 
tion of a plant obtained from the forest, and applied bruised and 
moistened with salted vinegar. Although crushed, the, plant ap- 
peared on inspection, to be the Uvularia perfoliata ; and its identity^ 
was afterwards verified by firesh specimens obtained for me by a 
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gentleman attached to the Belaw^e coal compamy, but who has 
Ibf bidden me to use his name. No other remedy of anature Cal* 
culated to diminish pain aj^peaied to have been employed, unless 
a tight and hard ligatture above the knee be considered such. 
This, however, appeared to nie father, to increase than diminish 
the sulSerings of the wounded individual. I apprehend, further, 
that the pain produced by the bite of a copper^^head does not in 
general, terminate in so short a perio4 as three hours, and that 
the amount of pain relieved exceeded that usually experienced 
from the application of cold and wet substances, as mud, d^c. to 
envenomed stings. Under these circumiBtances, the case seemed 
to pos^ss.a certain weight in favor of the real usefulness of this 
antidote. The details of the narrative will be appended to the 
present notice. ^ 

The gentleman already alluded to, had known it to be |»'eyi- 
ously employed in two cases with apparent success; in the "first- 
of which, it was applied by an old Indis^ to the bite of a rattle- 
snake near the shoulder of a boy. 

I observe in the Medical Flora of Plrof Rafinesque, that the 
different species of Uvularia, particularly the perfoliate and grandi- 
flora, are set down as ''said to bje equal to Hieracium nervosum 
[venosum] in bites of rattlesnakes ;" arid to the Hier^bcium he 
elsewhere (p. 228) gives a high ehsuractera I am ignorant from 
what, sources Mr. Rafinesque drives his information relative to 
the powers of the Uvularia, unless it is from the following passa-* 
ges in Schcepf, p. 40: "rii, — maturans, aperiens: ww«,— radix 
aqua contusa ad vulnera Caudisohse, aliaque vulnera et ulcera. 
Herbas decoctum ad inflammationem oris, laryDgis, tonsillarum." 
From its affinities, it may be reasonably supposed to possess active 
properties ; Dr. Ldndley placing it with Yeratrum, Helonias and 
Colctucum, and Dr. T^rrey, iiear Medeola and Trillium. When 
. ehetved, it afforded but little mucilage, with a bitterish. tast^, and 
{«oduced a strong sialagogue ^jSect, with a- scarcely perceptible 
nausfsa. 

UpcHa sunmiing up this evidence I am induced to believe^ that a 
certain degree of probability attaches to the ascription of remedial 
virtues to this plant in cases, of envenomed wounds. If we add 
together the observations at Pottsville, the i^ements of Professor 
Rafinesque, and the botanical^^analogies, I can hardly feel willing 
to pass them by aa Unworthy of attention. We may further sag-* 
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gest the expediency of making trials of analogous plants so widely 
diffused among us, and so easy\o obtain in laiger quantities, as 
Yeratrum viride, and Helonias lutea and dioi6av 

Case.— Mount Carbon, July 22 : 2, R M. Called to visit S. 
B., five years old, said to have been'bitten by a rattlesnake. Dr. 
Wetherill potitely accompanied me. According to her father, she 
was walking with him tfatee hours previously, picking whortle- 
berries, when the father trod on a snake, which immediately bit 
the child. On being questioned, the persons present aeknowl- 
edged that the serpent in question was less than three feet long, 
that they had not heard it rattle, and that they had not killed it, 
and therefore had no opportunity of examining its appearance. 
As the effects of the bite were violent, it was presumed that it 
was inflicted by a copper-head, (Trigonocephalus contortrix, of 
Dr. Hcdbrook,) which was the only snake known in the vicinity 
likely to combine the above conditicms. 

A company who walked to the spot two days after, found the 
body of a copper-head in a state of decay, which might easily be 
attained in such an interval. It had been, notwithstanding the 
above stateinents, killed by a blow across the back, and was fur- 
nishing a repast to a number of large black beetles, observed to 
gnaw the bodies of snakes. 

A strip of white ash bark was bound firmly round the limb 
above the knee y and at some subsequent period, a quantity of 
Uvularia perfoliata, bruised with vinegar and salt, was applied 
round the vicinity of the bite. Under this treatment the wound, 
at first intensely painful, became quite free from pain unless 
touched. It continued to feel numb. 

The limb was enormously distended with an oBdenniateus swel- 
ling, extending as high as the ligature ; masses 6f effused blood 
were visible, deeply seated in the top of the foot and 'in several 
parts of the leg, particularly at the middle of the fore pari. The 
skin was white, shining, and cold. One puncture only was visi- 
ble, situated about two inches above the instep, and surrounded 
by a dark red circle. I could only explain the appearance of a sin- 
gle pimcture by supposing, that the snake struck the child while 
disordered in its movements by the pressure of the parent's foot. 

A cup was sent for, but when-obtained proved ioo large to ad- 
here to the limb. Suction was made forcibly by the bowl of a 
tobacco-pipe for half an hour j at the end of which time, several 
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drops of blood, had issued from the puncture, a little dilated with 
a serous fluid ; aud other blood had, been effused froi3i the inden* 
tation produced by the pipe, which was marked by a circular ec- 
chjrmosis* We then discontinued the suction^ fearing to disor- 
ganize the skin by its longer employment. Three doses of a 
strong and caustic aqua aminonise, amounting in all to about 
twenty drops, were givBU to the child, with milk ; a paste of the 
same liquid with wheat flour, was applied over and around the 
wound, to the extent of about one and a quarter inches square. 
The ligature and Uvularia were continued. 

At 4, P. M., the swelling was a little increased. No pain, 
however, was experienced when the part was not touched* The 
numbness was considerably increased, and the color much yel- 
lower. A slight increase of the frequency and yolume of the 
pulse had taken piace. 

Continued applications. Gave five drops more of aqua am- 
moniaB. > :, - 

6, P. M. Dr. Halberstadt met me at the house. Numbness 
and soreness abated. Color much more yellow ; less redness ; 
skin more opaque ; swelling slightly increased. Coldness nearly 
as great. . Omit ligatiue. Purge in the evening with salts. 

9, P. M. Parents had continued the ligature through terror. 
Swelling, distress and restlessness increased. 

Apprehended mortification. Ligature to be removed peremp- 
torily. 

23d. Ligature had been removed last evening. Patient had 
rested well. Cathartic had operated. Swelling diminished be- 
low the knee, but extended much nearer the body, beyond the 
mark of the ligature, to the terror of the parents. No fever. Am- 
moniacal paste had blistered smartly. Considered better. Poul* 
tice the blister with bread and milk. Continue Uvularia to un- 
covered parts. Sweat limb with hot vinegar steam. 

Evening. Dr. Halberstadt informs me that the swelling did 
not visibly diminish, till the child was freely purged. 

Wednesday, 26th : 5, A. M. 'Child runs About freely. No pain. 
Little inconvenience. Swelling, greatly abated. Yellow color 
intense. 

29th. Saw Dr. Halberstadt in Philadelphia. Child well. 

With regard to the mortality of the bite of our venomous ser- 
pents, and the possibility of ^recovery from theml>y the unassisted 
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powers of nature, the lEacts whi<^ have occurred or been commu- 
nicated to me, tend strongly to prove the correctness of the posi^ 
tton, that death rarely, if * ever, takes place from the direst efiGects 
of the bite in human adults. Thus, thai which is ascertained by 
Fontana with so much labor in regard to the viper, and rendered 
so probable by Russell, as to the cobra de capeUd and other cele- 
brated Indian serpents, seems likely to be also established in re* 
gard to our rattlesnakes. This would hardly have been expected 
from a comparison made by the last named author, who states 
that a rattlesnake in London killed a dog in two minutes; while 
the shortest period of time in which Dr. R. Ws» able 'to produce 
that effect by his strongest cobras, was thirteen minutes, (mt a pe- 
riod six and a half times as long. Of our ten pr twelve venomous 
serpents, it seems generally conceded, that the most powerful are 
the different species of Crptalus. Of the^, Dr. M^OonneU, of 
Mauch Chunk, communicated to me eleven years since, that he 
had then attended no less than seventeen bites ; not one of which 
had proved fatal. Since that period, the Crotali have become less 
numerous in the vicinity, from the increase of population. Dr. 
M'C. has however, within his momentary recollection, seen three 
or four morC; and has never seen a death. Similar results were 
met with at Pottsville, by Dr. Halberstadt ; and the popular re- 
collections I heard came to the same account, with the exception 
of one statement, of which I did not learn thb details, that a man 
had soriie time previously died in two minutes, of a bite. Most 
probably, in this last case, the poison was instilled into a. vein. I 
observe, that Mi. Daudin alledges that this venom is extremely f<Hr- 
midable in the souths but that its terrors are singularly exaggera-' 
ted in the north. That the exaggeration may also be found in 
another latitude, may be alledged upon the authority of our dia- 
tiitguished countryman, Dr. Holbropk; as whose opinion I am 
authorized to state, that the poison of the rattlesnake is morfol to 
animals otthe size of its prey; but very rarely, if ever, to man. 
To observations so extensive as those of the gentlemen I have 
named, the addition of two more cases could only be worth ma- 
king, from a delsire to enlarge as far^ as possible the number of 
cases from which inferences are to be drawn. I have seen two 
such out of Philadelphia,* and both recovered. . 

* After- th& aboye had been read to the Academy, William Hembet, Esq., A- 
Yored me with a commuoication of so muish interest, that, coming as it did from two 
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From these facts, it will be easy to explain thd doubtful leputa* 
tion of various remedies for the bites of our venomoua serpents. 
Those enumerated by Daudin, seem to have been nearly all \oA 
sight of by medical men and natoraiists, with the exception of the 
Hieracium venosum. Perhaps most of our ^' snake roots," the Ari»- 
tolocbia serpentaria, Polygala senega, Cimicifuga racemosa, owe 
their cognomen to a similar source. Still, it was thought a duty 
to medical science to preserve and compare the apparent fact of 
the agency of a medicinal plant, to extend science and facilitate 
future inquiries. The appropriate method of treatment would 
seem to be nearly that pointed out by Fontana ; viz. a moderately 
tight ligature, and suction, with some force and for a prolonged 
period. It must be conceded that-the venom, unless removed by 
suction, is gradually absorbed into the general system ; and that 
the real object of the ligature is not Ae impracticable purpose of 
preventing this, but that of allowing time enough for the gradual 
introduction of the poison by the capillaries, and its progressive 
removal by the emunctories. Finally, as two hours were fi)und 
by Fontana to be sufficient with the viper,' conjecture or analogy 
would probably allow us to consider oiir precautions against the 
rattlesnake as sufficient in six^x seven hours. It will probably 
be still right for us to make further trial of antidotes; nor can 
any circumstance render useless, such varying treatment as the 
incidents of the case may cdl for in the mind of a discerning 
practitioner. ^ ^ 



Art. Vni. — An Account of the Proceedings of the Eighth Meetr 
ing of the British Association for the Advancement of Science. 

The eighth meeting of this noble institution was held at New- 
castle, during the week from the 20th to the 26th of August, 
1838/ The attendance was unusually large, and the interest ex- 
cited was in no degree iitferior to that exhibited on former occa- 
sions. 

such high authorities, it appeared to form too valuable an addition to the state- 
ments in the |«zt to justify omission. Mr. Hembel and tl|e late Professor Benja- 
min Smith Barton, made inquiries of li considerable number of Indian chiefs of 
repute, whether the bite of the rattlesnake was eyer mortal among the natives. 
The reply was uniform, ** that it was never mortal, because they had aniidotes.'* 
The comments already made are perhaps .sufficient. 
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The London Athenceum^ (Nos. 665 — 568,) contains a co^hous 
and excellent Report of the doings of tho meeting. It is impos- 
sible, in the limits within which other claims upon our pages 
compel us to bring this article, to give more than a condensed 
sunmiary of that Report. We shall of course be obliged to pass 
with a bare mentioB, many of the papers, and to abridge others 
more than we could wish. We shall endeavor to l^y before our 
readers those to]»cs which fall more particularly within the prov- 
ince of this Journal. 

The financial concerns of the Association ar^ highly prosperous. 
On the 31st of July, 1838, its property amounted to £6812 18^. 
Ic?., viz. in books, £ 1000 7^. M., and in stocks and cash on hand, 
£5812 105. Id. During the year, £932 2^. 2rf. were expended 
for the prosecution of various scientific investigations. 

As heretofore, the meeting was distributed into independent 
sections, holding distinct daily sessions. ' 

The next meeting of the^. Association will be held at Birming- 
ham, during the month of August, 1839. 

Section A. .Mathematical and Physical Science, 

It was reported to the section, 

1. That the Comnxittee appointed to represent to the Govern- 
ment the importance of reducing the Greentinch Observations on 
the Moon, had waited on the Chancellor of the Exchequer, and 
that the sum of £2000 had been appropriated for that purpose, 
which was placed at the disposal oif the Astronomer Royal, who 
had undertaJcen to superintend the reductions. 

2. That the reduction of the Stars, intended^ to form the en- 
larged Catalogtie of the Royal Astronomical Society, was in pro- 
gress ; — and (3) also the reduction of the Stars in the Histoire 
Celeste. 

4 That arrangements had been made, and approved for the 
•establishment of an Observatory at Liverpool, and would be car- 
ried into efiect as soon as the necessary power could be obtained 
from Parliament. 

lAeut Col Reid on Redfield's Law of Storms. 

Lieut. Col. Reid, R^ R then read "A Report explaining the 
Progress made towards developing the Law of Storpis, and a 
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Statement of what seems desirable should be farther done to ad« 
vanciB our knowledge of the snbject." 

Col. Reid commenced by stating that he had long been con- 
vinced that the operations of the Deity in the workings of his 
providential care over his creatuves, were governed by fixed laws, 
designed by incomprehensible wisdom, arranged by supreme 
power, and tending to th^ most benevolent ends. However irreg- 
ular the tempest or the tornado might appear to the inobservant, 
yet our own day had seen some of the phenomena reduced to 
rule ; and be doubted not soon to cbnvince the Section that we 
were on the eve of advancing some steps farther towards this 
most desirable end. His attention had been first directed to the 
subject in 1831. He arrived on military service, at Barbadoes, 
just after the desolating hurricane of that year, which, in the 
short space of seven hours, destroyed 1477 persons on that island 
alone. He had been for two years and a half daily employed as 
an engineer officer amidst the ruined buildings, arid was thus na:t- 
urally led to the consideration of the phenomena of hurricanes. 
The first explanation which to him seemed reasonable, he found 
in a pamphlet by William C. Redfield, of New York, extracted 
from the American Journal of Science, a work much less known 
in this coimtry thto its value and great merits deserved. The 
northeast storms on the coast of America had attracted the atten- 
tion of Franklin. He had been prevented) by one of these 
storms, from observing an eclipse of the moon at Philadelphia, 
which he was soon after astonished to find had been seen in 
Boston, although that town lay to the northeast of Philadelphia. 
This was a circumstance not to be lost on such an inquiring 
mind as Franklin's : he ascertained,' upon inquiry^ that the same 
northeast storm had not reached Boston for some hours after it 
had blown at Philadelphia ; and that, although the wind blew 
from the northeast, yet the progress of the entire storm wasfrom 
the southwest He died, however, before he had made any fur- 
ther progress in this investigation.* Col. Capper, of the East 
India Company's service, after havitig studied meteorological sub- 
jects for twenty years, in the. Madras territory, published a work, 
in 1801, upon winds and' monsoons, giving brief statements of 
their fatal efiects, from Orme's History of Hindustan. In this 

* Franklin died in 1790, forty six years after he made^this discovery.— Eps. 
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work he states hb belief thai hurricanes will be found to be great 
whirlwinds; and says, ''it would not perhaps be a matter of 
great difficulty to ascertain the situation of a ship in a whirl- 
wind, by observing the strength and changes of the wind. If 
the changes are midden^ and the wind violent, in all piobiability 
the ship must be near the center of the vortex of the whirlwind ; 
whereas, if the wind blows a great length of time from the same 
pmnt, and the changes are gradual) it may reasonably be suppo- 
sed that the diip is near the extremity of it." In this conjecture 
respecting the nature of hunicanes, Col. Reid conceived CoL 
Capper to be decidedly right, and the conclusion he drew from it 
has stood the test of close examination. Mr. Redfield, following 
up the observation of Franklin, and though probably, unac- 
quainted with the views or opinions of Capper, ascertained that 
while the northeast storms were blowing on the shores of Amer- 
ica, the wind was with equal violence blowing a southwest storm 
in the Atlantic. Tracking FrankHn's storms frcnn the southward, 
he found, throughout their -course, that the wind on opposite 
sides of the shore over which the storm prevailed, blew in oppo- 
site directions, and that in &ct, the entire storm wets a frogres- 
rive whirlmndj and that all these whirlwinds revolved constantly 
in the same direction. In a No. of the American Journal of Sci- 
ence, (for 1831,) Col. Reid found collected together many records 
of the same storms, and a chart on a very small scale, showing 
the i»rogress of one. Strongly impressed with the conviction 
that Mr. Redfield's views were conect, he determined to verify 
them by making charts on a large scale, and laying down on' 
them the different reports of the directions of the wind at points 
given in the American Journal of Science : and the more exactly 
this was done, the nearer was the approximation to the tracks of 
a progressive whirlwind.* He then exhibited to the Section a 
volume,t containing eight charts on a large scale, of which the 



* Having, in consequence of our frequent intercourse with Mr. Redfield, been 
acquainted with the progresB of bis inquiries and di^coyeries, we may^bere state 
that the course adopted by Col. |Leid, of plotting on a large chart, the various re- 
ports of a storm, had been employed many years previous, by Mr. R., and indeed 
led him to his most important conclusions. We may also mention that we are 
sure that Mr. R. has not to this day, seen Col. Capper's book, and that he was not 
aware of its existence until just before the reception of Col. Reid's work.— Eds. 

t See a notice of this work, p. ISS-of this volume. — Eos. 
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first and second chart contained the reisult of this part of the ex- 
amination ; and he explained hov the arrows showing the direc- 
tion of the wind at the several stations were all on the right 
hand side of the several circles fljring from the south, While at 
the stations at the left hand, or towards the east of the chart, 
they were all coming from the north. After tracing a v^ety of 
storms m north latitudes, and being impressed with the regularity 
with which they appear to pass to the North Pole, and always, 
revolved in the same direction, viz. opposite to the hands of a 
watch, or from the east round by the north, west, south and 
east,— he was led to conclude, that in accordance with the order 
of nature, storms in south latitudes would be found to revolve in 
a contrary direction to that which they take in the northern hem- 
isphere. He earnestly sought for facts, to ascertain if this were 
the case, and had obtained much information confirmatory of the 
truth of the conjecture, before he was aware that Mr. Re<dfield 
had formed the same ofanion. The general phenomena of these 
storms will be understood, if the storm^ as a great whirlwind| be 
repres^ited by a circle, whose center is -made to progress along a 
curve, which generally approaches the parabolic, the circles ex- 
psmding $» they advance from the point at which the storm be- 
gins to be felt. He poi];ited out how hiis views were illustrated 
by the dissastrous storm of. 1809, experienced by the East India 
fleet, under the convoy of the Cutloden line-of-battle ship, and 
the Terpsichore frigate, and four British menK)f-war, which left 
the Cape of Good Hope, about the same time, intending to cruise 
about the Mauritius. Some of these vessells scudded and ran in 
the storm for days ; some by lying-to, got almost immediately 4>ut 
of it, while others, by taking a wrongs direction went into the 
heart of it, foundered, and were never Heard of more ; others, by 
sailing across the calm space, met the same storm in diflferent 
parts of its progress and the wind> blowing in opposite directions, 
and considered and spoke of it as two^storms, which they encoun- 
' tered ; while others, by cruising about within the bend of the 
curve, but, beyond the circle of the great whirl, escaped the 
storm altogether, which had been for days raging on all sides of 
them. This led him to draw the very important practical con- 
clusion as to how a ship should act when she encountered a gale, 
so as to escape from it. By watching the mode of veering 
of the wind, the portion of a storm into which a ship is fall- 



Digitized by 



Googk 




280 British Association for the Advancement of Sdenqe. 

ing, may be ascertained ; if the 
ship be then so manoeavred as 
that the wind shall veer aft in- 
stead of ahead, and the vessel is 
made to come up, instead of be- 
ing allowed to break off, she will 
run out of the storm altogether; 
but, if the contrary course be 
taken, either through chance or 
ignorance, she goes right into 
the whirl, and runs a great risk of being suddenly taken aback, 
but most assuredly will meet the opposite wind in passing out 
through the whirl. To accomplish her object, he showed, by 
a diagram,* (as is above represented,) that it was necessary 
the ship should be laid on opposite tacks, on opposite sides of 
a storm, as may be understood by drawing a number of con- 
centric circles to represent the whirl of the hurricane, and- then 
different lines across these, to represent the course of ships enter- 
ing into, or going trough the storm ; but to attempt the full esr 
planation of even this, would extend much beyond our limits. 

- The apparent accordance of the force of storms with the law 
of magnetic intensity, as exhibited by Major Sabine's report', is 
remarkable. It had been frequently remarked that no storms 
occur at St. Helena. He had therefore felt much curiosity to 
know the degree of magnetic intensity there, and was not a little 
struck at finding it the lowest yet ascertained on the globe. 
Major Sabine's Isodynamic lines, to express less than unity, are 
only marked there, and they appear as it were to mark the trae 
Pacific Ocean erf the world. The lines of greatest intensity, on 
the contrary, seem to correspond with the localities of typhoons 
and hurricanes ; for we find the meridian of the American mag- 
netic pole passing not far from the Caribbean sea, and that of the 
Siberian pole through the China sea: 

Prof A. D. Bache, of Philadelphia, stated that he rose to thank 
Col. Reid, for the very handsome ^nanner in which Jie had 
brought forward the theory of his countryman, Mr. Redfield* 



* A diagram similar to this, but in some respects more full and explicit, together 
with a discussion of the methods of escaping a storm, was given by Mr. Redfield in 
Vol. Jtxxr, p. 117, of this Journal — Ens. 
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Having done this justice to one of his countrymen, Prof. B. re- 
marked, that he was sure Col. Reid would follow it up by an 
examination of a rival theory of stortos, by Mr. James P. Espy 
of Philadelphia, In this theory, the wind was siipposc^d to blow 
in all directions towards the center of the storm ; and a large col- 
lection of observations had been brought by Mr. Espy to form 
this poiqt, especially those at his command from various quarters 
of the United States, as Ghairmaii of ; the Committee of Meteo- 
rology of the American Philosophical Society, and the Franklin 
Institute. This theory. Prof. B. further remarked, was entirely 
in accordance with observations which he had made upon the 
track of a storm, popularly called a tornado, which passed over a 
portion of the State of New Jersey, in Jime, 1835. He had sur- / 
veyedi by compass, different parts of this track, and found the 
objects thrown down by the storm directed towards a center. 
He had found no evidence of a whirling motion at the surface of 
the ground. 

Sir J. F. W. Herschel, (the President of the Section,) having 
resigned the chair to Mr. Baily, addressed the audience, arid hailed 
this communication of -Col. Reid, as one of happy omen for the 
progress of science in this iinportant branch ; and congratulated 
the meeting that the subject had fallen into the h^nds of thbse 
who had already made such progress in its elucidation, and from 
whom it was likely to receive so complete a sifting. He did not 
rise at present to add any thing to the stock of information 
already giveri, -but, as having received from Mr. Redfield his pa- 
pers on this subject, he could not neglect the opportunity of pub- 
licly expressing his thanks, and of stating the great pleasure he- 
had derived from their perusal. And here he found an anecdote 
of Franklin frequently pressed on his recollection. A blunt sea- 
faring man bad demanded from Franklin, or in his presence, what 
had been done for the advantage or security of sailors by any 
landsman. At least, replied. Franklin, you must admit that a 
landsman h$d discovered the most useful art of navigation. It 
was not only at sea that the practical value of this splendid' dis- 
covery respecting hurricanes would develop itself in enabling the 
sailor to escape its violence, instead of running ignorantly into 
the very jaws of destruction, by attempting to run away ; but 
even on land, it would suggest invaluable hints for the secur- 
ing of life and property. One or two circumstances connected 

Vol. XXXV.— No. 2. 36 
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with Col. Reid's charts, particularly impressed him : the first was 
the curbus parabolic shape of the courses denoting the progress 
of these storms, so well calculated to give unfailing directions as 
to the nature and course of a storm, when accidentally encoun- 
tered at sea f as the sailor had only to consider the parts of these 
curves in which he was placed, and the veering of the wind, and 
he had almost placed before him a chart of the hurricane. He 
next threw out the suggestion for Col. Reid's consideration, 
whether the Gulf-Streaih would not perhaps give a clue to the 
direction of these curves, as so large a body of comparatively 
warm water must most materially tend to heat the air above it, 
and thus occasion disturbances 6f atmospheric equilibrium. CoL 
Reid had stated that he had no theory : in this no doubt he was 
judicious as an observer ; but yet, in the present assembly, a the* 
ory, if it served no better purpose, helped memory, suggested 
views, and' was even useful by affording matter for controversy, 
which might produce brilliant results, by the very collision of in- 
tellect In the second place, he remarked, that in the southern 
hemisphere, the oscillations of the barometer, which were in an 
opposite direction to those of the northern, afforded a strong con- 
fima^ition of the correctness of Col. Reid's views. These revolv- 
ing hurricanes reminded him, that on discharging a great gun 
unshotted, the mouth of which had been previously greased, a 
beautiful ring of smoke is formed, which passes to a Considerable 
distance with much permanence, but constantly enlarging in di- 
ameter : upon attending closely to this, every part of the ring will 
be found to be in rapid revolving motion, thus exhibiting to the 
eye a hurricane in miniature, performing its evolutions. As to 
Mr. Espy's theory, though he considered it ingenious, yet he did 
not see how it was tenable against the indications of the barom- 
* eter ; for, unquestionably, if a large body of air were to set on 
every side in\^ards, towards a central ascending column, the ne- 
cessary effect would be an increase of weight of the entire baro- 
metric column : but there was even stronger evidence against it ; 
for if the air acquired any thing of a gyratory motion, on the 
principle of the vis viva, the rapidity of gyrations should increase 
enormously as we approach the center of the column ; just as we 
see the opiera dancers, in the pirouette, increase the rapidity of the 
evolution as they diminish the circuit ; and so we find in the in- 
dications of the facts detailed by CoL Reid, regarding the hurri- 
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cane, — as the circles of its gyrations open and extend, the storni 
is progressing towards spending its fury, and disappearing. Al- 
though it did not bear directly on the questioa now under disctls- 
i?ion, yet he could not help saying, Ihat there are circumstances 
connected with the spots on the suUy which forcibly impressed 
his mind with the idea of tornadoes in the solar atrnosphere, 
which, by scattering and opening out the luminous superficial 
. matters, laid bare the opake and dark mass beneath. It had at 
all times been a question wi^th astronomers, how the spots were 
formed, supposing the luminous matter of the sun to be a merely 
superficial and uniformly spread stratum ; but somethiilg like vio- 
lent hurricanes being supposed to take place in the solar atmos- 
I^ere, the difficulty is much diminished, if it did not entirely 
disappear ; and in truth the appearance of the spots within the 
last year or two, was such as farther to induce the supposition of 
something iii the solar atmosphere very like our trade-winds, for 
whereas, most usually, the spots have been scattered not very 
regularly over each hemisphere, they have latterly appeared 
more in lines following each other in succession, and having ap- 
parently an inclination towards the sun's equator on each side. 
If decided indications of any thing like trade-winds should, by 
this or other circumstances connected with the spots, be detected, 
the other conclusions would be much strengthened. 

H€rscheV& Astronomical Observations at the Cape of Good 
Hope. These were reported under the following heads. 1. Re- 
duced Observation^ of 1238 Nebulce and clusters of Stars, made 
in the years 1834, 5, 6, 7, 8, at the Cape of Good Hope with the 
iO-feet Reflector. 2. Reduced Observations of 1192 Double Stars 
of the Southern Hemisphere, m^ade as above. The observations 
in these two papers form parts of two catalogues of southerti neb- 
ulae and double stars respectively, which comprise the chief re- 
sults of his astronomical observations at the Cape. They are 
complete only as far as the first nine hours of R. A. In the other 
hours, only a few of the objects which occur are added, being 
the results of a partial and very incomplete reduction of the ob- 
servations in those hours. Sir. J. thought that when all the ob- 
servations are reduced for the catalogues, the number of objects 
contained in them will be nearly doubled. .The first catalogue 
contains all the numerous nebulae and clusters comprised in the 
two Magellanic clouds. Each reduced observation expresses the 
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meati R. A. ^nd North Polar distance of the object for the begin- 
ning of 1630, together with a description, in abbreviated language, 
of its appearance and physical peculiarities, as to size, brightnessr, 
condensation, &c. The observations of double stars in the second 
catalogue, express the mean place for the epoch above named,—' 
the angle of position of the stars with the meridian, as micromet- 
rically measured at the time of observation,— ^he estimated dis- 
tance, and the magnitude assigned to each star, with a column 
of remarks, in which are noted peculiarities of color, &c. 3. Mi* 
crometrical Measures of 407 prifidpal Double Stars of the South- 
em Hemisphere^ made at the Cape of Good Hope, with a l-feei 
Achromatic Equatorial Telescope, These measures were taken 
with the same achromatic and micrometer, and are arranged in pre- 
cisely the same manner as the former similar observations made 
by Sir J., and printed in the "Trans, of Royal Astron. Society. 
Among the principal double stars in this paper, occur, a Centauri, 
« Crucis, i Centauri, y Lupi, /* Lupi, n Lupi, ^ Hydrse, b Chamele- 
ontis, y Piscis volantis, y Coronae AustraKs, &c. These measures 
afford unequivocal evidence 6{ rotation in some of these double 
stars, particularly in a Centauri, jJHydrae, y Coronae, and n Lupi. 
In « Centauri, the decrease of distance, even within the short pe- 
riod of observation, is remarkable ; and Sir J. remarked, that on 
examining the catalogues of the Astron. Soc, and that of ^Gapt. 
Johnston, and the Paramatta Catalogue, in all which, the places 
of the two stars are given separately, he finds this diminution of 
distance fully borne out and regularly progressive ; from which 
he concludes that in 15' or 80 years from this time, the stars may 
be expected to' appear in contact, or to be actually occulted -one 
by the other, as has recently been observed to happen to y Vir- 
ginis. 4. A list of the Approjnmate Places of 16 Planetary and 
Annular Nebiika of the Southern Hemisphere, discovered unth 
the 20;/ec^ Reflector; mth Dravnngs illustrative of the-Appear-^ 
ance and structure of 3 principal Nehdce in the Southern Hemn 
isphere. These are arranged in order of R. A. and numbered. 
Among these, several are somewhat elongated; and offer the ap- 
pearance of being double. No. 7 is of a fine blue color, and 
being particularly well-defined, has exactly the aspect of a blue 
planet. No. 4 is a very bright and considerably large elliptic 
disc of uniform light, on which, but excentric, is placed a pretty 
large star. . Several are very small ; No. IS is not more than 3^' 
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or 4f' in diameter. Many of them occur in crowded parts of the 
milky way, with not fe^er than 80 or lOO stars in the field of 
view at once. The drawings are copies of much more elaborate 
originals^ and merely selected from a greater collection, illustra- 
ting three of the most singularly constituted hebiilde in the S. 
Hemisphere, vias. 6 Orionis, v^ Argus and 30 Doradus. Sir J. ex- 
plained how, by means of ^ small achroiiiatic collimatOT placed 
inside his great sweeping telescope, he was able to obtain nearly 
the same precision as was to be had in fixed observations ; al- 
though from the ropes and wooden frame with, which it was 
mounted, it was subjected to great hygrometric and pyrometric 
changes of form and position. These changes, by affecting^alike 
the cross of the collimator, and the object, were readily detected 
and corrected. — Dr. Robinson^ spoke in praise of the accuracy of 
the positions given in Sir J.^Hersehel's catalogues ; and in favor 
of the application of reflecting telescopes to divided instruments. 
Notwithstanding the great increase in late years, of the size of 
achromatics, it seemed improbable that they would ever reach a 
miaghitude which could not be easily overmatched by rejection. 
Something to this eflfect had been done in Ireland. In his own 
observatory was a reflector of 15 inches aperture, applied to att 
equatorial of cast iroji, which ^ave polar distances with a proba- 
ble error of about 6 seconds, and right ascensions to the ultimate 
reading of the hour-circle verniers. The artist who executed this^, 
had since mad^ a reflecting transit of six inches aperture, which 
performed \<rell, and its collimator was not affected by reversion. 
Sir J. Herschel remarked that the only change in a nebula, 
which he had yet noticed, was in that of Orion. A small trans- 
verse strip, which, when he first figured that nebula, was straight, 
had become curved, land showed a knotty appearance, which cer- 
tainly it did not possess before. . - 

Remarkahle Phenomena of Halley*s Comet.-^ir J. Herschel 
related the following. One of the most interesting series of ob- 
servations, I had to make at the Cape of Good Hope,, was that df 
HftUey's Comet. This comet is the great glory of modern calcu- 
lation. To see the predicted return of such a bo^y now verified 
for the second time, true to a single day, — ^nay, to a few hours — 
of his- appointed time, after an absence of 75 or 76 years, during 
which it has been subjected to the unceasing perturbations of all 
the planets, and especially persecuted by Jupiter and Saturn, 
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those great stumbling blocks of comets, is really superb. How* 
ever, what I have now to relate, refers to a very singular and in* 
structive fact in its physical history. I saw the comet for the 
first time after its perihelion passage, on the night of January 25. 
Mr. Maclear saw it on the 24th. From this time we of course 
observed it regularly. Its am^earance at first, was that of^ roimd, 
well-defined disc, having near its center, a very small bright ob- 
ject exactly like a small comet, and siirrounded by a faint nebula. 
This nebula, in two or three more nights, was absorbed into the 
disc, and disappeared entirely. Meanwhile the disc itself dilated 
with extraordinary rapidity, and by measuring its diameter at 
every favorable opportunity^ and laying down the measures by 
a projected curve, I found the curve to be very, nearly a straight 
line, indicating a uniform rate of increase; and by .tracing-back 
this line to its intersection with its axis, I was led, at the time, to 
this very singular coiiclusion, — ^viz. that on the 21st of January, 
at 2 h. p. Bf. the disc must have been a point, — or ought to have 
no magnitude at all ! . In other words, at that precise epoch some 
very remarkable change in the physical condition of the comet, 
must have comnienced. Well! all this was speculation* But 
here comes the matter of fact I refer to, and which, observe, 
was communicated to me no longer ago than last month by 
the venerable Olbers, whom I visited in my passage through 
Bremen, and who was so good as to show me a letter he had just 
received flrom M. Boguslawski, Professor of AstroiKHny at Bres* 
lau, in which he states, that he had actually procured an observa- 
tion of that comet on the ^ight of the 21st of January. Well 
then, how did it appear ? — why, as a star of the sixth magni- 
tude, — a bright concentrated point, which showed no disc, with 
a magnifying power of 140 ! And that it actually was the com.et, 
and no star, he satisfied himself, by turning his telescope on that 
point where he had seen it. ' It was gone ! Moreover, he had 
taken carfe.to secure, by actual observation,, the place of the star 
he observed ; that place agreed to exact precision with his com- 
putation ; in short, that star was the comet. Now^ I think this 
observation every way remarkable. First, it is remarkable for 
the fact, that M. Boguslawski was able to observe it at all on the 
21st. This could not have beep done, had he not been able to 
direct his telescope point-blank on the spot, by calculation, since 
it would have be^u impossible in any other way to have knowa 
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it from a star. And, in fact, it was this very thing which caused 
Maclear and myself to tniss procuring earlier observations. « lam 
sure that I must often have Tswept, with a night-glass, over the 
very spot where it stood in the mornings before sqnrise. And 
never was astonishment greater than ihine^ at seeing it riding 
high in the sky, broadly visible to the naked eye, when pointed 
out to me by Mr. Maclear, who saw it with no less amazement 
on: the 24th* The next remark?ible feature, is the enormously 
rapid rate of dilaHiation of the disc, and the absorption into it of 
all trace of the surrounding nebula. Another, is the interior co- 
metic nucleus. All these phenomena, while they contradict 
every other hypotTiesis that has ever been advanced, so far as I 
can see, are quite in accordance with a theory on the subject, 
which I suggested on the occasion of some observations on Biela's 
comet, — a theory which sets out from the analogy of the precipi- 
tation'of mists and dews from a state of transparent vapor on the 
abstraction of heat. It- appears to me, that the nucleus and 
grosser parts of the comet, must have befen entirely evaporated 
during its perihelion, and re-precipitat6d during its. recess from 
the sun, as it came into a colder region ; and that the first mo- 
ment of this precipitation was precisely that I have pointed out 
as the limit of the existence of the disc, — viz. on the aist of Jsui- 
uary,* 1836, at 2 p. iff., or^perhaps an hour or two later. 

Rev. W. Whewell's Account of a Level line measured from the 
Bristol Channel to the English Channel, during the years 
1837-8, by Mr. Bunt, under the direction of a Committee of the 
British Association, was read, the result of which is, that in July, 
1838, the sea level at Portishead^ (near Bristol,) was found to be 
ten inches higher than that at Axmouth.; according to which, 
the mean level at Wick Rocks is 3.8 inches higher than at Por- 
tishead. 

Prof. A. D. Bache, of Philadelphia, then communicated a " Note 
on the effect of Deflected Currents of Air on the quantitp of Rain 
collected by a Rain-gauge,^^ th6 mdr^ remarkable phenomena no- 
ticed in it being represented by diagrams. Prof. Phillips's firrt 
Report on the quantity of rain collected at different heights, in- 
duced Prof. B. to begin a series of observations near the end of 
1833. ' Philadelphia, from the extent of the plain on which it 
standsj was thought a good locality for this purpose. At first, 
gatiges were placed at three different heights. One i^tation wa» 
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the top of a shot-tower 162 feet high ; another w6» near the 
ground within the enclosure about the tower ; and the interme- 
diate <Hie was the roof of the Unirersity. His attention was 
however ultimately fixed upon the i^t that the effect of eddy 
winds upcm the observed phenomena, was by no means a secon- 
dary one in amount, and tliat no law could be deduced, until this 
disturbing action was preventedr Prof. B. proceeded to make 
experiments on the effects upon tfie rain-gauges of the currents 
of air deflected by the tower, placing gauges at each angle. The 
results are given in a table, frwn which it appears that — 1. The 
quantities of rain collected at the different angles.- of the tower 
were very different. In one extreme case the quantity collected 
at the S. E. angle was 2J times that at the N. W. angle. 2. In 
general, the gauges to leeward received more nrarn than tliose to 
windward. Prof. Stevelly considered the fact that less rain was 
caught in elevated gauges than in those near the earth, to be due 
to the greater perpendicularity with which the rain falls near the 
ground, and not to a continued' enlargement of the drops, during 
their descent, by new accessions of condensed moisture. 
. Dr. Daubeny read a paper on the Climate of North America* 
He began by observing, that although the general fact was ad- 
mitted that the E. portions of the New World had a lower tem- 
perature than the W. portions of the Old, yet much remains to 
be done before the relative climate of these two portions of the 
globe can be regarded as in any degree determined. Most of the 
North American, observations Were not sufficiently accurate. In 
Canada, Mr. McCord's observations at Montreal were the best ; 
and in the U. S;, those made in N. Y., and published by the Re- 
gents of the University of that State. These results are how- 
ever defective, in not giving the intensity of solar radiation, 
which probably affects the distribution of plants and animals ia 
a manner quite distinct from its accompanying temperature. 
Hence, though many plants which grow in this counfty are 
killed by the winters of comparatively southern latitudes in 
America ; yet others, which require the warmth of a wall or ^f 
a southern a^ct here, are found in comparatively high latitudes 
in the New World. Sir D. Brewster called attention to the im- 
portant fact, clearly established by the observations recorded in 
the neighborhood of New York, and those of Hansteen and Er- 
man in Siberia, that two points of maximum cold existed in these 
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regions, very generally agreeing in position with the centers of 
maximum magnetic intensities; and like them, too> the maxi- 
mum of North America indicated adecidedly higher degree of 
cold than that which characterisjed the Siberian pole. Also, that 
the lines of equal mean temperature^ as they surrounded these 
poles, had such a relation to the lines of equal magnetic intensity, 
as to point out clearly some yet unknown copnexion between 
these two dasses of phenomena. Prof Bache, of iPhiladelphia, 
made some remarks on the. importance of connecting the obser- 
vations making in the U. S. with any which the Association 
nwght institute in the British Golonies in North .^mexica^ Con- 
siderable progress had, within a few years, been made in Amer- 
ica in the science of Meteorology. The-Abstracts of the reports 
of Meteorological obs6rvations from the academies of the State 
of New York, and the deductions made frcMn them by Sir D. 
Brewster, had been a great stimulus to increased activity in that 
department. The recommendations of Sir John Herschel, had 
not only been adopted by individuals, . but had led to the forma- 
tion of societies for the cultivation of meteorology. He ha2arded 
nothmg in promising the hearty concurrence of meteorologists in 
the United States in any extensive plan which the British Asso- 
ciation should sanction. ^ 

A paper from Prof. Powell followed, On some points connected 
with the Theory of Light. 

Mr. Dent then read apaper On the Construction of a portable 
Mercurial Pendultmt^ accompanied by Experiments. The cis- 
tern is made entirely of cast-^iron : the adoption of which metal: 
permitted the cistern to be turned perfectly cylindrical within and 
without, and of thus simplifying the elements of calculation for 
the height of a perfect cylinder of mercury requisite for compen- 
sating- the effects of variable temperature on the rod, an advan- 
tage which glass did not allow. The homogeneity of the ma- 
terial also facilitates the reductions for temperature, by equalizing 
this throughout, and also permits the bearings to be diminished 
in number, and simplified in construction, when compared with 
the usual mercurial pendulum having glass cisterns. The sus-. 
pending rod passes through a hoHow screw, and is secured by a 
pin going through both. The hollow scrssw passes through the 
axis of the cistern, and the cistern is constructed to move round 
this screw, which admits of shortening or lengthening the pen- 
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dulum for alteration in time. The edge of the cap belonging to 
the cistern is graduated, which sabdivides the threads of the 
screw on the cistern, it being tunied round for alteration in time. 
There is an aperture on the top of the jar^ which allows of mer- 
cury being added or removed without unscrewing the cap. of the 
cistern. This aperture is closed by a screw, which, as well as 
tfiat on the cap, has a leathern collar to render the joints perfectly- 
air-tight. - , > , 

Prof Whewell made a " Report on the Discussions of Tidea^ 
performed under his direction, by means of the. grant of money 
made for the purpose by the Association." Prof W. remarked, 
that he had adopted the method of curves, first systematically 
employed by Sir J. Her^chel, which consists in laying down a 
number of points expressing the results of individual obserra- 
tions, and then getting rid of the irregularities which these in- 
volve, by drawing, not a line jotmn^ the points, which WQuld be 
a broken line, but by striking with a bold but firm hand, a line 
among the points, so as to come as near as possible to the whole 
assemblage of them. In this manner the heights and lunitidal 
intervals were laid down as ordinates, and curves were drawn. 
This method of curves depends upon the fact, that the eye gene* 
ralizes the relations of space more rapidly and surely than th^ in- 
tellect can generalize phenomenann any other way. 

Mr. Russell, of Edinburgh, brought up the " Report of the 
Committee (consisting of Sir John Robison and himself) on 
Waves.^^ This report was a continuation of that of last year, 
recently T>ublished. These researches are of great value and in- 
terest, but it is scarcely possible to condense the account. We 
give merely some remarks or^ the best forms for ships. One part 
of his subject was the relation which the translation-wave bore 
to the phenomena of re»stance of fluids. He had previously ^as- 
certained that the displacement of a fluid by a vessel took place, 
not in the body of the current, but solely by the generation 
of waves. Now, the maimer in which they wer^ generated ap- 
peared to throw light upon the subject of the resistain^e of fluids ; 
because they wished tp have exactly the same transference for 
particles of matter which was required for transference of waves. 
They wished to remove the particles of fluid from a tsitate of rest, 
imd admit the vessel to pass through, and then allow them to re- 
turn to their former places^* just as in the wave the peurticles were 
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first «leviUed-above the sur&ce, and then permitted to subside* 
Now they found that whenever the displacement took place, as 
in the wave, they had the phenomena of least resistance. So 
that in forming a floating vessel with this wave-line disposed on 
alternate sides of the keel, so as to give such motion to the parti* 
cles as to displace nothing more than was necessary, nor for a 
greater distance than was necessary t6 allow the vessel to pass^ 
they obtained the solid of least resistance. Since that time, a 
variety of < experiments on large vessels had been performed; 
flkeam-vessels were now constructing on this form; and it was a 
remarkable fact, that the fastest vessel on the Thames was one 
to which this form had been given. It was scarcely credjble, 
that a Vessel should move at the rate of fifteen miles an hour, 
and not raise a spray, — not raise anything like that high mses of 
water which was always found at the bows of vessels going at 
speed, but enter the water perfectly smooth, and leave it smooth, 
and as much at rest in the direction of the displacement as it was 
before the floating solid passed.. This phenomenon had invari- 
ably accompanied all the vessels formed on this line. 

On some FrepareUions of the Eye, by Dr. W. Clay Wallace. 
Sir D. Brewster exhibited a series of beautiful preparations of the 
eye, made by Dr. W. Clay Wallace, an able oculist in New York, 
calculated to establish some important points in the theory of 
vision. As no paper accompanied these preparations. Sir D. Brew- 
ster explained to the meeting their general nature and importance. 
Dr. Wallace, he stated, considera ihat^ he has discovered the appa- 
ratus by which the eye is adjusted to different distances. This 
adjusUnent is, he conceives, effected in. two ways,-^in eyes, 
which have spherical lenses, it is ptoduced by a falciform, or 
hook-shaped muscle attached only to one side of the lens,- which 
by its construction brings the crystalline lens nearer the retina. 
In this case, it is obvious« that the lens will have a slight motion 
of rotation, and that the diameter, which was in the axis of vision 
previous to the contraction of the muscle, will be moved out of 
that axils after the adjustment, so that at difierent distances oi the 
lens from the retina, different diameters of it will be placed in 
the axis of vision. As the diameters of a sphere are all equal 
and similar. Dr. Wallace considered thatirision would be equally 
perfect along the different diameters ci the lens, brought by ro- 
tation into the axis of vision. Sir D. however, remarked, that 
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he bad nerer found among his numerous examinati<»is'of the 
lenses of fishes, any which^are perfectly spherical, as ttiey were 
all either oblate or prolate spheroids, so that along the different 
diameters of the solid lens, the vision would notr be similarly per- 
formed. But, independent of this circumstance, he stated that 
in every solid lens there was.only one hue or axis in which' vision 
could be perfectly distinct, namely, the axis of the optical figure, 
or series o{ positive and negative luminous sectors, which are 
seen by the analysis of polarized light. Along every other diam- 
eter, the optical action of the lend is not symmetrical. When the 
lens is not spherical but lenticular, as in' the human eye and in 
the eyes of most quadrupeds, Dr. W. considers that the apparatus 
for adjustment is the ciliary processes, to which this office had 
been previoiisly ascribed, though not on the same scientific 
grounds as those by him discovered. One of the most impor- 
tant results of Dr. W;'s dissections, is the di^ovety of fibres in 
the rdiina. These -fibres may be rendered distinctly visible. 
They diverge from the base of the optic nerve, and surround the 
foramen ovale of Sommering at the- extremity of the eye; Sir 
J. Herschel had supposed such fibres to be requisite in the ex- 
planation of the theory of vision, and it is therefore doubly in- 
teresting to find that they have been actually discovered; Sir 
D. concluded by expressing a hope that British anatomists would 
turn their attention to this subject. > 

SirD. Brewster then communicated his researches on " A Neu> 
Kind of Polarity in Homogeneous Light^^ At the last meeting, 
said he, I gave an account of a new property of light, which did 
not admit of any explanation. Since that time, I have had oc- 
casion to repeat aiid vary the experiments ; and having found the 
same property exhibited in a series of analogous though different 
phenomena, I have no hesitation in considering this property of 
light asf indicating a new species of polarity in the simple ele- 
ments of light, whether polarized or unpolaiized. After detail- 
ing the experiments, he says, hende I conclude that the different 
sides of the rays of homogeneous light have different properties 
when they are separated by jMismatic refraction or by the dif- 
fraction of grooved surfaces or gratings ; — ^thslt is, these fays have 
polarity. When light is rendered as homogeneous as possible by 
absorption, or when it is emitted in the most homogeneous state 
by certain colored flames, it exhibits non^ of the ij^dications of 
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polarity above mentioned. The reason of this is, that the more 
or less refrangible sides of the rays lie in every direction, but as 
soon as these sides are arranged in the same direction by prish 
matic ^refraction or by diffiraction, the light displays the same 
properties as if it had originally formed p^t of a spectrum. 
Some discussion among the members, on points connected with 
this subject, ensued. 

Sir Wm. R. Hamilton then made a communication respecting 
the prapagcOion of tight in vctcuo; and subsequently, on the 
propagation of light in crystals. The object of these papers 
was to advance the. state ojf our knowledge respecting the law 
which regulates the attractions or repubions of the ^particles of 
the ether on each other. 

Sir J. Herschel offered Si,Note on the Structure of the Vitreous 
Humor of the Eye of a Shark. The result is, that the vitreous 
humor, (so called,) of this fish is no jeHy, but simply a clear li- 
quid, inclosed in some close cellular structure of transparent 
membranous bags, which, by their obstruction to the free move- 
ments of the contained liquid, imitate the gelatinous state* 

Mr. Ball, of CO. Cambridge, read a paper " On the meaning 
of the Arithmetkai Symbols for Zero and Unity ^. when used in 
General Symbolical Algebra?^ 

A communication was read from Prof. Forbes, " On Subterra- 
nean Temperuture ; and notice of a Brine Spring emitting Car- 
bonic Acid Gas" Observations had ^been made and were now 
in progress, on the temperature of the earth at various distances 
beneath the surface, in the vicinity of Edinburgh, the results of 
which he intended to lay before the n^xt meeting of the. Associ- 
ation. The brine spring is about a mile from Kissingen^ Bava- 
ria. It has 3 per cent of salt, and rises in a bore 325 Bavarian 
feet deep in red sandstone ; but it is understood ' that the water 
flows at about 200 feet in depth. Its temperature is never less 
than 65°,-^the mean temperature of springs near, being only 60^ 
to 52^. It discharges carbonic acid gas in volumes almost unex- 
ampled, keeping the water, — ^in aishaft of eight fe^ diameter, — ^in 
a state resembling turbulent ebullition. The enormous supply of 
gas has led to its use in gas baths, for which purpose it is carried 
off by a tube connected with a huge inverted funnel, which rests 
upon the water. It contsdns scarcely a trace of nitrogen. It is 
conducted into chambers properly prepared xii Sheufie into baths^ 



Digitized by 



Google 



294 BrUish Association far the Admneemeni of Seienes. 

in whicb it lies Jt>y its weight, jand is used as water wonld 1^. 
But the most remarkable feature still remains. About five or six 
times a day the discharge of gas suddenly stops ; in a few sec- 
onds the surface of the well is calm: The flow of water, amount- 
ing to 40 cubic feet per minute, also stops, or rather, becomes neg- 
ative, for the water recedes in the shaft even when the pumps, 
commonly used to extract the; brine, do not work, and the water 
subsides during 15 or 2Q minutes. It then flows again, the water 
appearing first and suddenly, the gas gradually incre^ing in quan- 
tity, till, after three quarters of an hour, the shaft-is full as at first 
The state of greatest discharge continues with little variation 
since the bore was made in 1822^ Within a short distance is a 
bore 654 Bavarian feet deep, which exhibits somewhat similar 
phenomena. Altogether, Prof. F. considers that the salt spring 
at Kissingen is the most singular phenomenon of its kind in Eu- 
rope except the Geysers. 

Mr. Russell gave a description of a " Substitute for the Mounr 
tain Barometer in Measuring Heights,^^ by Sir John Robison. 
Mr. R. said, that all persons who had used the mountain barom- 
eter, when measuring heights, would admit that it was a very 
cumbersome instrument, put oiit of cHrder by very slight accidents, 
and only to be used by persons well skilled in observing. The 
principle of Sir J. Robison's contrivance is simple, and such that 
the most ignorant person might be intrusted with the preparatory 
manipulation of it, and might be sent up mountains when the 
philosopher could not leave his study, and bring back the air to 
be experimented upon ; and, since he could not go to the air with 
his barometer, to cause it to come to him. It consisted of a wood- 
en box, containing simply a thermometer and a number of tubes, 
of a bore something wider than those of self-registering thermom- 
eters, open at one end, and blown into bulbs at the other ; also a 
small vessel of quicksilver. All that the person i^ho went up the 
mountain had to do, was to note the thermometer, and immerse 
the open end of one of the tubes into the mercury at each star 
tion, and then bring down the whole. The examiner then places 
each bulbed tube, into the stem of which a considerable quantity 
of mercury will, of course, be found to have mtered, under the 
receiver of an air pump, either along with a barometer, or with 
a well-made gauge: and on pushing the exhaustion until the 
mercury stood within the bulbed tube as it did upon the moun- 
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tain, making certain simple allowances for temperature, the height 
at which the barometer would ha^e stood at the. station on the 
hill can be deduced; and thence, by the usual calculsitipnV the 
height of the station. The stem of the instrument is previously 
graduated, so that bare- inspection shows the density of the air at 
the elevated statioq. 

Sir D. Brewster communicated the following papers: "On a 
new phenomenon of Color in certain specimens of Pluor-Spar.^' — 
" On an Ocular Parallax in Vision, and on the law cwf visible di- 
rection." — " An account of certain new phenomena of Diffrac- 
tion." — ** An account of an' analogous series of new phenomena 
of Diffraction when produced by a transparent diffracting body." 
— ^' On the combined- action of grooved metallic and transparent 
surfaces upon Light." These valuable papers called forth from 
Sir J. Herschellhe highest praise. " There is extretoe difficulty," 
said he, "in following with sufficient rapidity for discussion, such 
an absolute torrent of new matter. Indeed, the discoveries of 
Sir D. Brewster, whether viewed in relation to the intervals at 
which they succeed each other, t)r the instruction they convey, 
equally fill us with delight and astonishment." 

A paper oii the Helm Wind of Croasfclty was read by Rev. J. 
Watson- , 

Dr. Smith read a paper an the Variations in the quanUiy of 
Rain which falls in different parts of the Earth. The causes 
of these variations are, the author imagines, to be ascribed to the 
physical differetices of the vicinity of leach place, and in the track, 
of the most rainy winds ; aiid he found this opinion confirmed by 
a long average of Westerly and Easterly winds at London, com- 
pared with six other places. 

Prof. Wheatstone read a paper on Binocular Vision^ and on the 
Stereoscope^ an instnmhent for illustra&ng its phenomena. The 
instrument is so named,, from its property <)f presenting to the 
mind the perfect resemblances of solid objects. A short explan- 
ation of' the principles of the instrument was offered by Prof. 
W. Sir D. Brewster feared that the members could scarcely 
judge from the very brief and modest account given by Prof. W. 
of the principle and <^ the instrument devised for illustrating it, 
of its extreme beauty and generality. He considered it oile of 
the most valuable optical papers which had been presented U> the 
Section. He observed, that when taken in conjunction with the 
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lav of visible direction in monocular vision, it explains all those 
phenomena of vision by which philosophers had been so long per- 
plexed ; and that vision in three dimenmons received the most 
complete explanation from Prof. W.'s researches. Sir J. Herschel 
characterized Prof. W.'s discovery as one of the most curious and 
beautiful for its simplicity, in the entire range of experimental 
optics. 

Rev. Charles Graves read a paper on a General Qeometric 
Method. 

Sir T. M. Brisbane reported the result of an experiment to de- 
termine the difference of longitude between London and Edin- 
burgh. Having observed the surprising accuracy with which 
the difference of longitude of London and Paris had been ob- 
tained by Mr. Dent's chronometers, he applied to him, and. he 
very liberally placed at his disposal twelve of his valuable chro- 
nometers. With these, the differences of longitude of London, 
Edinburgh and Makerstoun, were taken ; and by a mean of all 
the observations taken in going to the latter station and in return- 
ing, they were found to differ only by five one-hundredths of a 
second. 

A letter from the Astronomer Royal, G, B. Airy, was read, on 
the means of correcting the local magnetic auction of the Compass 
in iron StecmirShips. By an apparatus of his invention, the 
local deviations were almost wholly corrected. The description 
will probably be given hereafter. 

Prof. Lloyd restd a paper entitled, " Becalculation of the obser- 
vations of the Magnetic Dip and Intensity in Ireland^ mth ad- 
ditional elements" It is found that the annual decrease of the 
dip at Dublin is 2^.38. The recent and more complete observa- 
tions of Sabine at London, make the aimual decrease there 2^40. 
Major Sabine spoke in reference to the Report on the Variations 
in the Magnetic Intensity ^ printed in the last volume. He ad- 
verted to the observations of Profs. Bache and Courtenay, made 
in New York and the adjoining States, and which Prof. B. is now 
engaged in connecting with Europe. Until this comparison is 
complete, these observations determine the value of the magnetic 
force at the stations at which they are made, relatively to each 
other, but not relatively to other parts of the globe. It was for 
this reason that they were not available for Sabine's Report, 
which had for its object the general distribution of the magnetic 
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force over the earth'& surface. The American observations wei» 
made with needles inclosed in a vacuum apparatus, which Frof. 
B. had devised, with the view of avoiding some of the anomalies 
occasionally experienced by other observers. Th^y were made 
with extreme care, and were remarkable for minute attention to 
all those circumstances which conduce to the accuracy of the 
results. - 

The secretary read Mr. Snow Harris's Repcrt of Meteorobh 
gical Observations made at Plymouth. Mr. E. Hodgkinson 
gave several observations made the last, year on temperature in 
deep mines in Cheshire and Lancashire, a full report of which 
he hoped to offer at the next meeting. Mr. Russell described an 
apparatus for showing the connexion of magnetism with the mndf 
invented by Mr. Watt. 

Section B. ' Chemistry and Mineralogy. 

Dr. Thomas Thomson on Native Diarseniate of Lead. Du- 
ring the meeting. of the Association at Liverpool, a collection of 
minerals from Alston Moor was exposed for sale. Among them 
was one labelled, '* Vanadiate of lead from (iJaldbeck Fell." It was 
in botryoidal concretions on quartz. Several of these nodules, 
had, under the microscope, the aspect of cylinders. Color, honey- 
yellow, like that of arseniate of lead, but lighter and much less 
translucent. Lustre, resinous, and more brilliant than that of 
vanadiate of lead. Does not scratch calcareous spar, but scratches 
gypsiim with great ease. Gravity, 7.272 ; that of vanadiate of 
lead is only 6.663. Before the blowpipe on platinum foil, it melts 
into a transparent globule, which on cooling, assumes nearly its 
original appearance. On charcoal, it gives out abundant arsenical 
fumes, and leaves globules of metallic lead. Two analyses by 
Mr. Stenhouse gave, 

Chlorine, ------ 2.46 

Lead, - ... . . . 7.10 

Arsenic acid, - - . ' - - - 18.20 

Protoxide of lead, - ' - - - - 70,14 

Peroxide of iron, - - - - - 1.20 ' 

Volatile matter, .... - I.OO 

100.10 
Mr. Scanlan communicated observations on the Constitution 
of the Coff^nercial Carbonate of Ammonia. The results of his 
Vol. XXXV.— No. 2. 38 
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investigatioiur are, thai this substance is not a homogeoeoas salt, a 
true sesquicarbonale, as Mr. Phillips considered it, but a mechaa- 
ical mixture of carbonate and bicarbonate. Mr. S. also read a 
paper on the blackening of Nitrate of Siher by Light. Experi- 
ments which he has made result in the conclusion preWously as- 
serted by Dr. J. Davy and by Mr. Fe]^;usson, (although contrar 
dictory to the statements of *most books of chemistry,) that pure 
nitrate of silyer^ is not blackened by continued exposure to sun- 
light, unless oiganic matter is present. 

Mr. Thomas Richardson presented.an examinaticm of two spe- 
cimens of Sphene, one from Arendahl in Norway, and the other 
fnun an unknown locality. 

Mr. Thomas Exley read a paper on the specific gravUiee of Ni- 
trogen^ Oxygen and Chlorine^ and of the Vapors of Carbon^ 
Sulphur, Arsenic and Phosphorus. By experiment and calcula- 
tion, he finds the following to be the true gravities of these sub- 
stances, viz. N.=.9722, 0. = 1.1111, H.=.0694, CW.=2.5, 0.= 
.8333, S.=2.2222, Ars.=5.27r7, Ph.=2.2222. Mr. E. conclur 
ded by suggesting an opinion that ihere is another elementary 
body, yet undiscovered, having both an exceedingly small sphere 
of repulsion, and an exceeduigly small atomic weight, or abso- 
lute force. This substance, he conceives, gives rise to the mi- 
asmata of marshes, to infectious effluvia and other concomitant 
exhalations ; chlorine, acids and other substances, owe their dis- 
infecting qualities to their power of absorbing this substance into 
their atmospheres. If its existence should be ascertained, itft- 
crogen might be deemed an appropriate dame. 

Dr. T. Thomson read a paper on Diabetic Sugar. This sugar 
has been commonly considered as isomeric with starch sugar. 
TastCj sweet ; color^ snow-white ; gravity, after fusion 1.66 at 
65^ : melts at 239^ ; IQO parts of water dissolve 108 parts of it. 
Boiling water dissolves any quantity. Soluble in alcohol. It. 
crystallizes, but so irregularly that the shape of the cryistals has 
not been ascertained. After being dried in vacuo over suljrfuiric 
acid, it loses an additional atom of water if it be exposed to a 
heat of 212°, without losing weight. Analysis of it gave, 
Carbon, 37.23, or 12 atoms = 9. = 38.09 

Hydrogen, 7.07, or 13 . " = 1.625 == 6.88 
Oxygen, 66.70, or 13 " = 13. = 66.03 



100.00 23.625 100.00 
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By Dr. Prout's analysis, starch sugar is O "H » *0» *, or it .con- 
tains aa atom of water more than diabetic sugar. 

Mr. Robert Mallet read a communication on a new case of the 
decoloration of recent solutions of Catisiic Potassa of commerce, 
and 'On the nature of the coloring matter. The author stated, 
that the caustic potassa of commerce, was well )cnown to be a 
very impure compound, containing besides potassa, sulphate of 
petassa, chlorides of potassium and iron, peroxide and carbonate 
of iron, silex, charcosd, and generally lime. He had also in one 
case found a trace Qf cobalt, and in several protoxide of lead, 
probably from the vessels used in its preparation. The color of 
recent solutions of this potassa in water freed from air by boiling, 
is apjde-green, and occasionally, purplish-green, which, whether 
exposed to air or not, or in dark or light, gradually disappears^ 
leaving the solution colorless. A red precipitate of .peroxide and 
carboiiate of iron is produced on solution ; but, after a time, the 
green soluticxi in losing .color> deposits a second in very small 
quantity, whiph Mr. M. has found, by analysis, to consist, of, 
ISesquichloride of iron, - - - - 15.7 
Sesquioxide of iron, - - - .- 83.2 

The decoloration of the solutions of common caustic potassa 
was effected by violet-colored Ught in 30 hours, dnd by red in 
200 hours. 

Mr. H. Pattinson gave an account of a new process, by him 
discovered, for the extracOon of Silver from Lead, By this pro- 
cess,- the details of which are too extensive for insertion here, a 
large amount of both lead and silver wastedby the methods now 
employed, would be saved. 

Dr. Golding Bird communicated '' Observations on some of the 
Products of the action of nitric a^cid on AlcohoV^ Numerous ex-« 
periments are related in this paper, and the following are some of 
th^ author's conclusions. 1. During the action of nitric acid on 
alcohol, no oxalic acid is formed as long as ni^ous ethef alone 
distil^over. 2. Aldehyd is not }Hoduced, in any approciable 
quantity, until oxalic acid appears in the retort, and the produc- 
tion of nitrous ether nearly ceases. 3. During the preparation of 
nitrous ether in the cold, acetic acid is abundantly produced, and 
appears to jreplace the oxalhydric acid formed when heat is em- 
ployed. 
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Dr. B. also communicated a paper " On. the possibility of oJfown-*. 
ing by Voltaic action, crystalline metals, intermediate between 
the Poles or Electrodes," and exhibited a mass of plaster of Paris 
(upon which he had operated) containing little veins of copper 
disseminated through it in every iJirectioUj which presented ^ a 
marked resemUance to those met with on the large scale in na- 
ture. 

Prof. Johnston described a compound of sulphate of lime, de- 
posited from a high*pressure boiler, containing half an atom of 
water, and in this particular differing from any other composition 
of the kind. 

Mr. Phillips stated that the Blue P^m^n/ submitted last year 
by Dr. Traill, was Prussian blue largely diluted, and rendered 
pale by ferrocyanide of antimony. 

Prof. Graham read a Note on the Constitution of Salts. He 
wished to draw attrition to a distinction in saline combinations 
which is too often overlooked, and confusion thereby occasioned. 
The orders of monobasic, bibasic, aiid-tribasic salts^ of which the 
phosphates proved types, have lately been greatly enlarged by the 
discoveries of Liebig and Dumas respecting vegetable acids, and 
the distinctive characters of these orders are well understood. 
The best ]xoof that an acid is bibasic or tribasic is its combining 
at oiK^e with two bases which ^re isomorphous, or belong to the 
same, natural family, — as phos|^oric acid does with soda and 
ammonia in microcosmic salt, and tartaric acid with potassa and 
soda, in Rochelle salt. Water and magnesia, water and baryteSy 
water and oxide of lead, are also constantly associated as bases 
in bibasic and tribasic salts, but never in true double salts, or com- 
binations of two or more salts with each other, with which salts 
of the preceding orders are often confoimded. But it is too gen- 
erally supposed that a metallic oxide cannot exist in a saline com- 
bination, except in the capacity of base, although in most of those 
bodies which are at present termed sub-salts, the whole or a por- 
tion of the metallic oxide is certainly not basic, but is attached to 
a really neutral salt, in a capacity- similar to that of constitutional 
water, or water of crystallization. The test of the non-basic 
character of- water or a metallic oxide in a compound, is. the ab- 
sence of a parallel combination containing an oxide of the potash 
class. . . 
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A paper by Dr. Andrews, tiras read, on the influence of Voltaic 
combination on Chemical cu^ion. He endeavored to show that 
the proper tendency of a voltaic circle is to diminish the chemical 
action of the solution on the electro-positive metal, from the con- - 
sideration,. that in ordinary solution, the electricities thus devel- 
oped have only an indefinitely small portion of liquid to traverse ; 
while in voltaic solution their reunion can be ieffected, only by 
passing across a colunm of variable extent, and composed of an 
imperfectly conducting substance. 

Mr. Robert Mallet read his report of the experiments instituted 
at the c(mimand and with the funds of the Association, << On the 
action of Sea and Rjver Water ^ whether Clear or foul, and at vor 
rious temperatures, upon Iron, both cast andwrou^ght,^^ and made 
by himself and Prof E. Davy, of Dublin. The report 19 compris- 
ed under four principal sections, viz. 1. A brief summary of the 
actual state of out chemical knowedge of the reactions of air and 
water on iron. 2. A statement of the nature and extent of the 
experiments on the action of water on iron, which have been 
made on.tfae great scale for the use ot the engineer as well as 
chemist. 3. A refutation of the method proposed by J. B. Hart- 
ley, of preserving iron by brass. 4. A new ihethod, founded on 
electro-chemical agencies, for the protection of wrought and cast 
iron ; • with a statement of various desiderata upon the^ subjects 

A paper was presented, by Mr. Robert Addams^ On the con- 
struction of Apparatus for solidifying Carbonic Acid Gas in con- 
tact with the liquid form of the Acid, at Afferent temperatures, 
Mr. A. adverted to the original production of liquid carbonic acid 
by Dr. Faraday, in 1823, and also to the solidification of the acid 
by Mr. Thilorier, and then exhibited three kinds of instruments 
which he (Mr. A. ) had employed for the reduction of the gas into, 
the liquid and solid forms. The first mode was mechanical, an 
which powerfiil hydraulic pumps were used to force gas from one, 
vessel into a second^ by filling the first with water, saline solu-, 
tions, oil or mercury ; apd in tliis apparatus a gauge of observation 
is attached, in order to see when the vessel is filled. The second 
kind of apparatus is a modification of that invented and used by. 
Thilorier. The third includes the mechanical and the chemical 
methods, by which is saved much of the acid formed in the gene^ 
rator ; whereas by the arrangement of Thilorier's plan, two parts 
in three rush into the atmosphere and are lost. With this set of 
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iu^truments are used two gauges of observational—one to show 
when the generator is filled with water by the pumps, and con- 
sequently all the free carbonic acid forced into the receiver; and 
the other to determine the quantity of liquid acid in the receiver. 
A table of the elastic force or tension of the gas, over the liquid 
carbonic acid was shown for each ten degrees of the thermometer, 
from (P to 160^. . The following are some of the results : 

Deg roet. lb. per iqaare ineh. ' Atmospheres of iS Ibfl. eaeh." 

.. - . 279.9 ... 18.06 
10 - - . 300 - . - 20 
30 . - *- 39ai - - - 26.54 
, 32 - - - 413.4 - - - 27.56 
50 - - - 620.05 - - u 3467 
100 - . - 9348 - - - 62.32 
150 - - - 1495.65 . . . 99.71 
Mr. A. intends to examine the pressure at higher temperatures, 
up to that of boiling water and above ; and he asserted his belief 
that it may be profitably employed as an agent of motion,-'-^ sub- 
stitute for steam, — ^not directly, as had been already tried by Mr. 
Bhinel, — ^but indirectly, and as a means to circulate or recipro- 
cate other fluids. The solidification of the acid was^^hown, and 
the freezing of pounds of mercury ina few minutes, by the cool- 
ing influence which the solid acid exerciser in passing again to 
, the gaseous state. - 

Dr. T. Thomson, communicated a paper on the foreign s%Uh 
stances contained in Iron, 'These are carbon, manganese, silicon, 
and phosphorus in very minute quantities. - . 

Prof. Johnston read a paper on some exceptions to the law of 
Isomorphism, showing that substances crystallizing in the same 
form were not always composed of the same fc^rnmlae. 

Dr. E. D. Thomson and Mri T. Richardson presented a com- 
munication on the decomposition produced by the action ofj^mul- 
sin on Amygdalin. 

A paper was offered by Mr. Exley, on Chemical combinations 
produced in virtue of the presence (fbodi^ which remain to conn 
tinue the process. It. has been observed, said Mr. E:, that in ma- 
ny instances, powerful chemfcal affinities have been brought into 
activity by the presence of certain bodies which remain insulated. 
This Berzelius attributes to a peculiar finrce, which he calls cator 
Iff tic force. Several reasons are adduced to show that this force is 
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but one species of the general effects which usually occur in chem- 
ical actions, all of which are modifications of universal gravity 
arising from circumstances. 

Mr. William Herapath gave- a paper on a new process for tan- 
ning. He assimied that the great cause of obstruction to rapid 
tanning, is, that the weakened ooze is retained by the capillary 
attraction of the fibres and blood-vessels so long, that wh^n it 
i^all have passed out by exosmosis, it will have produced the 
same effect upon the soluble gelatin as is produced by maceration. 
Hydraulic pressure was too expensive, add he accordingly thought 
of employing pressure by the roller. 

On the application of gas obtained by Water to the manufac- 
ture of Iron, by Mr. J. S. Dawes. The mode is as follows. Jets 
of steam are made to pass through ted hot cast-iron pipes, filled 
with small coke or charcoal ; decomposition immediately takes 
place ; the base of the carbon of the coke combines with the ox- 
ygen base of the steam, forming, at first, carbonic acid, but by 
passing this over a further portion of red hot carbon, it is con- 
verted into carbonic oxide, sensible heat at the same time becom- 
ing latent on combining with the hydrogen base, producing hy- 
drogen gas, which, together with the oxide before mentioned, is 
applied to the furnace by means of a jet inserted within tiie blast- 
pipe tuyere, the pressure of the gas, of course, being equal to that 
upon the blast. . ^ " 

A description, by Prof Miller, .was next read, of an improve- 
ment in the construction of the Reflective Ctoftiometer^ by which 
it is rendered more portable. 

Dtf T. Thomson gave an account of Galactin, a substance 
which constitutes the principal ingredient in the sap of the. Cow 
tree, or Galactodendron utile of South America. The sap, on 
standing, throws up a white matter, soluble in boiling alcohol, 
but deposited as that liquid cools. When well washed and dried 
in vacuo, over sulphuric acid, it constitutes, g-a/ac^iw. It is yel- 
low, translucent, and brittle, has a resinous aspect and is tasteless. 
It is insoluble in water, but soluble in alcohol and ether. Gravity, 
0.%9. It dissolves readily in oil of turpehtine and olive oil. It 
is composed of 6 atoms carbon^ 4.5+6 atomts hydrogen, .75+1 
atom oxygen, 1, = 6.25, being isomeric with Brazil wax. 

The secretary,. Prof. Miller, read a paper on Lieut. Morrison's 
instrument for measuring the electricity of the atmosphere, and 
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also a paper by Mr. J. C. Blackwell on the formation of crystals 
of silver by the contact of brass with nitrate of silirer. — ^Piofl 
Johnston read a paper on the JZesm of Gamboge and its salts. 
He also produced some specimens of resinous substances found 
in coal mines, and expressed his belief that this lestn was an ex- 
udation firom the trees of which the coal is composed.-^Dr. ffird 
stated that he had formed chloride of copper by the voltaic ac- 
tion. — ^Mr. Maugham read a paper on a new Compound of Car- 
ban and Hydrogen, When the electrodes of a voltaic battery 
are armed with charcoal points, by means of platinum wires, and 
then brought under water, so as to produce the spark in the ordi- 
nary way, neither hydrogen nor oxygen gases are evolved, but 
carbonic oxide passes off, and a compound, not previously noti- 
ced, remains in the water, consisting of carbon and hydrogen. — 
A letter from Prof. Hare, of Philadelphia, was read, on his mode 
oi fusing large masses of Flaiinnm, Mr. Maugham claimed 
this as his own discovery.* 

Section C. Geology and Geography. 

Mr. Long presented a Description of a Bone Cavern in the 
Mendip Hills. The cavern is on the mimmit of one of the Men- 
dip Hills, in a limestone rock. It was discovered in pursuing a 
fox, which fled there for shelter. It is entered by a perpendic- 
ular fissure, 30 feet deep.. From a large chamber at the bottom 
of this fissure an arched way leads into another chamber, from 
which a passage leads up towards the surface, and this latter 
seems to have been the original entrance. The bones are gene- 
rally found imbedded in soft mud, in hollows in the bottom of 
the cavern, but sometimes also in stalactite. The greater part of 
the bones are those of the ox, horse, deer, fox, boar, &rC. But 
the most interesting circumstance connected with this deposit is, 
the existence of human bones, which are found beneath the 
others. Nine skulls were also obtained. Many of the bones are 
in so decayed a state, that they crumbled to dust on being hsm- 
dled. It is worthy of remark that none of the bones beloiig to 
extinct species. Prof. Sedgwick observed, that no human bones 
had yet been found in any of the old caverns, unless under cir- 
cumstances which clearly showed their recent introduction ; and 

* See Dr. Hare's paper- in the present No. — Eds, 
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thisQav:em did not militate against the recei\sed theory of the for- 
mation of osseous breccias. It may have been a place of ancient 
sepulture, the bodies being let down through a stratum of clay 
and gravel. .* v-. 

The next communication was on the Newcastle coal fields by 
Mr. Jbhn Buddie. This coal field occupies % tract in, the coun- 
ties of Northumberland and Durham oC about 700 square^ miles. 
Mr. B.'s very valuable essay was fully illustrated by a profusion 
of accurate and highly-finished drawings, plans and sections. 

A paper was received from Prof. Von Baer, of St. Petersburgh^ 
entitled ^^ Recent Intel^getice respecting the frassen ground in 
Siberia?^ ;* Additional ; experiments on the temperatures during 
the year at different depths have recently been commenced ai; 
Yalcutsk, details of which we shall have hereafter. 

, Mr. Lyell, the President of the Section, read a paper on verti* 
cal lines of Flint, traversing horizontal strata of Chalk, near 
Norwich: - / ' 

Mr. Wfebb read a short notice of Lunar Volcanoes. He had 
for some time examined the moon with an excellent five-feet, 
achromatic, and had found that several volcanic vents existed not 
laid down in Schroter's lunar map ; and also, that several vents, 
which had been so laid down, were now much enlarged in di- 
mensions. On the whole, however, he considered that the mooi^ 
and the earth, were similar in this respect, viz. that volcanic ac- 
tion was now less violent than it had been in by gone periods^ . 

The secretary read a brief account of a Mandingo, native of 
Nyani-maruj on the River Gambia, by Capt. Washington, R. N. 
This tnsm, after many adventures, is now in England. As aU 
ready, observed by Goldberry and Laing, of the Mandingos' gene- 
rally, he resembles in his features' the Hindoos nlore than the 
blacks of Africa in general. , His features are regular and open, 
his person well^fortned, full six feet in height, his nose Roman, 
with the nostrils rather flattened, not thick lips, beautiful teeth, 
^ hair woolly, color a good clear black, not jet> With the aid'of 
Mr. Renouard, a vocabulary of. about 2000 .words and phrases in 
the Mandingo language had been gathered from this native, be- 
sides itineraries in various parts of his country ; and when -we 
consider how extensively spread is this language, perhaps the 
most so of any of the 36 families of languages into whiqh au- 
thors have divided the 115 languages of Africa, and that hith- 

VoL. XXXV.— No. 2. 39 
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erto a vocabulary of a1x>ut 400 words is all that we possessed of 
it, it will be admitted that this native of Gambia has not been 
an unprofitable subject of geographical inquiry. 

Next was read a Sketch of the recent Russian Expeditions to 
Novata Seml'ia^ by Prof. Von Baer. 

Lieut. Col. Don J. Yelasquez de Leon gave a short account of 
a map of Mexico recently made by order of the Government. 

Capt. Washington, R. N. communicated an a^xount of the Re- 
cent Eajteditions to the Antarctic seas. This paper was illustra- 
ted by a South circmnpolar chart on a laj^e scale,- showing the 
tracks of all former navigators to these seas, from Dirk Gherritz 
in 1599, to M. d'Urville in 1838 ; including tliose of Tasman in 
1642, Cook in 1773, Bellingshausen in 1820, Weddell in 1822, 
Biscoe in 1831, and exhibiting a vast basin, nearly equal in ex- 
tent to the Atlantic ocean, unexplored, by any ship, Briti^ or 
foreign. The writer pointed out that the ice in these regions 
was far from stationary ; that Bellingshausen had sailed through 
a large space within the parallel of 60^, where Biscoe found ice 
that he could not penetrate : — that where d'Urville had lately 
found barriecs of field-ice, Weddell, in 1822, had advanced with- 
out difficulty to the lat. of 74 J^, or within 16^ of the pole ; and 
that it was evident from the accounts of all former navigators, 
that there was no physical obstacle to reaching a high southern 
latitude, or, at any rate^ to examining those spots which theory 
pointed out as the positions where the southern magnetic poles 
will^robably be found. The paper also mentioned the expedi- 
tion to the South Seas, which has just. left this country fitted 
out by several merchants, but chiefly under the direction of th^t 
spirited individual, ^. Eniderby, whose orders were to proceed 
in search of southern land, and to attain as high a south latitude 
as possible. 

Mr. Murchison gave an account of a Geological map and sec- 
tions of the border counties of England and Wales. 

Mr, Griffith gave an account of his Geological map of Ireland^ 
and of two remarkable sections in the south of that country. 

A paper on the stratification of rocks, by Mr. Liethart, of New- 
ca^le, was next re^d. 

A. short paper by Mr. Trimmer was read on the occurrence of 
marine , shells Over the remains of Terrestrial Mam/malia in Cefn 
Cave, in Denbighshire; The cave is in carboniferous limestone ; 
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the bones of the rhinoceros, hyena, &c. are contained in marl 
beds and stalactite ; and over these the fragments of marine tes- 
tacea, showing the irruption into this cave of a diluvial current. 

Dr. Daubeny read a paper on the Geology and Thermal Springs 
of North America. The facts which he was about to detail', Dr. 
D. said he had become possessed of, partly from his own researches 
during a late visit, and partly through the kindness of the Messrs. 
Rogers, to whose labors in American geology he paid a just tribute 
of approbation. He theii gave a short sketch of the -different 
chains of mountains in the United States. He stated^briefly, as 
the result of his exaunination of various thermal springs in the 
U. S., that they gush out in all instances along lines of fracture of 
the strata, a result similar to that which he had already 'estab- 
lished respecting the thermal waters of Europe. Dr. Buckland 
communicated the contents of a letter from Mr. Lea, stating tliat 
the quantity of cosrf in the volley of the Mississippi was vastly 
greater than has hitherto been supposed. 

The next paper was on the structure of Fossil Teethy by Mr. 
Owen. The internal organization of the teeth in the higher 
mammalia, as shown by magnified transverse sections, was first 
described. The curious modifications which this structure uu- 
dei^bes in the Megatherium, the Ichthyosaurus, and fossil fishi^s, 
were pointed out in detail, -and illustrated by numerous magnified 
drawings. It is impossible here to give the details, but the gen« 
eral result of the investigations is a most important one to geolo- 
gists, viz. that the different genera may be distinguished by the 
internal structure cff their teeth alon^ ; and therefore, when other 
characters fail, or a complete tooth is unattainable, generic, nay, 
perhaps even specific identity, may be established by merely ob- 
taining a' thin slice of one of these fosal teeth. Prof O. read 
before the Medical Section, the day previous, a paper tm the struC" 
ture of teeth and the resemblance of ivory to bone, as illustrated 
by microscopical examination of the teeth of incm^ and ofvariouat 
existing and extinct animals. This paper contains the results of 
extensive investigations, conducted with Prof. O.'s usual skill and 
thoroughness, on the internal structure of the teeth of various or- 
ders of animals. 

Dr, Buckland communicated an Account of Footsteps .on Sand-' 
stone near Liverpool. This interesting discovery was made in a 
quarry on the summit of the peninsula between the Pee and Mer* 



Digitized by 



Google 



308 British Assodalion for the Advanjcement of Science. 

sey, at a considerable depth from tiie surface, by two intelligent 
persons, Forrester and Home, connected with the quarry, and an 
account of the circumstances was drawn up on the «pot by Messrs. 
Cunningham and Dwyer. The specimens found were casts of 
the impression of the foot, and nothing could be more perfect and 
characteristic. There are two sets of footsteps f one- set being 
those of an animal of which traces have been before observed, 
and which has been called Cheirotherium, from its hand-like 
foot : the other, those of smaller animals, which seem to have 
been land tortoises, similar to those which have been long known 
in the Dumfries quarries, and which are fully described in Dr. 
B.^s Bridge water Treatise. . A space of bet\reen 20 and 30 feet 
horizontal, is exposed in the quarry, on which these footsteps are 
distinctly seen, and where the animals do not appear to have 
been walkipg in the ordinary way, but to have been performing 
gambols* He stated also that from the appearance of the surface 
of the sandstone, covered with minute spherical elevations quite 
different from any ripple mark, it was manifest that a shower of 
rain had fallen, and its traces had been preserved upon this pri- 
meval surface ! „ ^ 

Rev. G. Young presented a paper on the antiquiii/ of organic 
remains J to which Prof Sedgwick replied. 

Dr. Buckland read a pgiper on the application of small coal to 
•economical purposes. Mr. Oram had succeeded in agglutinating 
the small particles of coal into a firm mass by a process at once 
simple and cheap. There would even be economy in using this 
coal for many purposes, as it occupied one third less space, wheii 
pa^^ked, than coal in its ordinary state. - , 

A letter -was read from Mr. Fox, of Cornwall, stating the im- 
portant fact,, as a result of some new and most careful experi- 
ment!^ that he had at length obtained, by voltaic action upon 
mineral substances, a mineral vein, namely, carbonate of 2inc, 
in its natural position between two layers of earthy matter. 

Mr, D. Milne read a paper on the Berwick and North Durham 
Coal-field. It is a basin, 15 miles in diameter, and has 16 seams 
of coal j of the average thickness of 2 or 3 feet. ^ 

Major Jervis gave an account of the progress and present state 
of the trigono^netrical survey in British India. Capt. Washing- 
ton then, gave an account of the government surveys of Austria, 
England, France, Saxony, Tuscany, Sec. 
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Oapt; W. Allen, R. N. read a paper on a new construction of a 
map of the western portion of Central Africa^ shming the poS' 
sibility of the river Tchadda being the outlet of the-lake Tchad. 

Capt. Beaufort, R. N. x^ommunicated a notice on the position of 
the dty of. Chizco, in PerUj by J. B. Pentland, Esq. 

Lieut. Col. Chesney, R.. A. communicated a letter on the recent 
ascent of the river Euphrates, by Lieut. Lynch. 

Geological excursion. Two steam boats were provided for aii 
excursion to ^ynembulh and CuUercoats. At ,7 a. m. of Friday, 
about 200 gentlemen left the quay. After breakfast, at Tyne* 
mouth, many gentlemen and ladiea from the vicinity, joined the 
party, which then proceeded under Tynemouth Castle rock along 
the shore to CuUercoats ; Mr. Hutton and Prof. Sedgwick acting 
as leaders, and ex{daining a^ they advanced, every object of in- 
terest wlhich presented itself. The party halted repeatedly, while 
Prof. S. directed attention to some singular phenomena there ex- 
hibited. A niore picturesque 49cene can hardly be imagined than 
the Professor mounted on the beetling cliff, overhanging the vast 
ocean, with the listening hundreds assembled around him. After 
viewing the magnesian limestone, and associated red sandstones, 
the wonders of the 90-fathom dike, and the marl-slate beds at 
Whitley quarries, with their fossil fish, which had been, opened, 
up for the occasion, the party returned to Newcastle, much in- 
structed and highly delighted. 

On Saturday, the time wasso limited, that instead of reading 
the remaining papers, their, authors briefly stated the most impor- 
tant topics which they contained. 

Section D. Zoology and Botany. 

The secretary read* a. paper, ho» a species of fish having four 
eyes, fofwnd on the coast of Surinam, by W. H. Clarke and John 
Mortimer. There appeared to be some uncertainty as to the cor- 
rectness of the account, and it was proposed that the matter 
should receive farther examination. 

Mr. Babington reiawi a paper on the Botany of the Channel 
Islands. Mr. B. stated that 20 species of plants were found on 
these Islands not yet noticed in England. 

Mr. J. E. Gray read a short description of a British Shell, sup^ 
posed to be new. 
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Rev. Mr. Wailes exhibited a specimen of the rare insect Psali- 
dognathus Friendii, concerning which some discussion followed. 

Mr. Gray read a paper an the formation of angular lines on the 
shells of certain Mollusca. 

A paper was read on the wild Cattle ofChillingham Park^ by 
J. Hindmarsh. There are in this herd, 25 bulls, 40 cows, and 
15 steers of various ages. They are beautifully shaped ; have 
short legs, straight backs, hdms of a very fine texture, thin skin, 
so that some of the bulls appear of a cream color. They have a 
peculiar cry, more like that of a wild beast than that of ordinary 
cattle. The eyes, eye-lashes, and tips of the homsr alone are black, 
the muzzle is brown, and the inside of the ears red or brown, 
and all the rest of the animal white. The author was inclined 
to consider these animals the survivors of the Caledonian cattle, 
which undoubtedly extended through the northern provinces of 
England ; and that, under the protection of the owners at Chil- 
lingham, they had escaped the general destruction dependent on 
the advance of civilization. 

Next was read a paper on the iHX)duction of Vanilla in Europe^ 
by Prof. Morren, of Liege. 

Dr. Pamell read a' paper on some new and rare specimens of 
British Fishes, viz. Gadus cimbrius, Pagellus acarine, Raia cha- 
grinea, R. intermedia, R. clavata, Cottus scorpicus, Platessa li-. 
mandoides, P. pala, Mugil chelo, Trigla gumardus. 

The next paper was by Mr. J. Hancock, on the'Falco Island- 
ictis of authors^ Mr. H. stated that under this name were con- 
founded two distinct species. For the Iceland species he retained 
the name of i^. Islandiciis ; the other he named, from the coun- 
try in which it is most abundant, F. Grcenlandicus. 

Col. Sykestead a paper on a rare aninialjrom South America. 
It was described by Azara, and called Canis jubatus. It differed 
from the dog tribe in its nocturnal and sohtary habits ; its tml 
was thicker, more bushy, head flatter, eyes smaller, nose sharper, 
and the whole animal more bulky than the dog tribe. If it dif- 
fered from the dog, it differed more from the fox and wolf, and he 
proposed to refer it to the genus Hyaena. 

The next paper was on Vegetable Monstrosities , by Rev. W. 
Hincks. These he distributed into five classes. 1. . Cases of co- 
herence and adherence of parts not usually united, or of separation 
of those which are ordinarily connected. 2. Anomalies depend- 
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ing on the comparative development of parts of one circle* 3. 
Anomaloustransfotmatioris of organs. 4. Monstrous exuberances 
of growth, by which the number of parts is altered independently 
of transformation, the number of circles of parts is increased or 
the axis irregularly extended- 6. Anomalous jibortions or sup- 
pressions of parts usually present in the species.. ^ 

Mr. T. P. Teale read a paper on the Gemmiferous bodies and 
Vermdform Filaments ofActinitB, He stated thaut as great differ- 
ences of opinion existed among zoologists, as to the nature of the 
gemmiform bodies and vermiform appendages' of Actiniee, he had 
undertaken their investigation. Some general remsarks on the 
structure. of the Actinias were premised, the author pointing out, 
by means of a laj^^ diagram,- the various directions of the muscu- 
lar septa, some lining the cavity and supporting the stomach of the 
animal, whilst others, more delicate, terminate in a mesentery, 
supporting the getmndferous bodies (about 200 in number.) or what 
has been erroneously called the ovary. The vermiform filaments 
are attached by a delicate mesentery to the internal body of each 
genamiferous bo,dy. Many more valuable and curious details are 
given, for which we have no rooni. 

A paper was read l?y Gapt. J. E. .O(jok, R. N., on the genera 
Pinus and Abies,' not less than 70 species of which had lately been 
introduced into England. , • . r ^ 

Mr. Hope read a paper entitled "Remarks. on the modern 
classification of Insects." . - 

Mr. O. B. Sowerby laid before the Section specimens of Eu" 
crinus moniliformis , displaying various monstrosities of form. 

A paper was read by Mr. Arthur Strickland on the Ardea alba, 
a bird which is unquei^tionably an occasional visiter in England. 

Prof. Ehrenberg addressed the meeting in French, anc^ exhib- 
ited the first volume of his great work on microscopic forms of 
life. He submitted to the inspection of the members a bottle of 
the material collected in quantity in the vicinity of lake Lett- 
naggsjon, in Sweden, which the inhabitants call Bergmehl, or 
mountain meal. This jearth, .which resembles fine flour, has long 
been celebrated for its nutritious- qualities, and was found ^td be 
entirely composed of the shells of microscopic animalcules. ^ Prof' 
Jones engaged in an oral di^ussipn with Prof E. concerning the 
structure of the pplygastric infusoria. 
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Rev. L. Jenyns exhibited a series of specimens of the square* 
tailed shrew, {Sorex tetragonurus^ Herm.) and also a specimen 
of the chestnut shrew, {S. castaneus^ Jen.) which was, in his 
opinion, a distinct species. 

Mr. Gray made some observations «n ^ boring of Pholades. 
The action of these animals in boring rocks he was inchned to 
consider mechanical. 

Sir Wm. Jardine read the report drawn up at the request of the 
Association on the present state of our knowledge- of the Salmo- 
nidcB of Scotland.^ 

Mr. Allis, of York, read a^paper on the Toes of the African 
Ostrich^ and the. number of phalanges in the toes of other birds, 
Mr. A. had not been able to find the rudiments of a third toe, 
alleged to exist in the Ostrich. He further stated, that Cuvier had 
erroneously given the number of phalanges of ihe toes of the fol- 
lowing birds. In the Cassowary, which had 8 toes, the real num- 
bers are 3, 4, and 5. In the Ostrich 4 and 5. The Caprimulgus 
has the outer and middle toe, having 4 phalanges each. The 
Swift has;only 3 phalanges, except in the hallux. The Hum- 
ming-bird ha$ the full number of phalanges in all its toes. 

Dr. Charlton showed a specimen of Tetrao Sakkelhan of Tem- 
ninck, and endeavored to substantiate the old theory, that this 
bird is nothing but a hybrid between the hen capercailzie and 
blackcock* 

Dr. Handyside, of Edinburgh, presented a paper on the Stem- 
optixvnecby a family of osseous fishes^ including a minute descrip- 
tion of a new species, the Stemoptix ctelebes: 

The next paper was on the distribution of the terrestrial Pulr 
monifera in Europe^ hy Edward Forbes. 

A notice of the annual appearance of some of the Lestris tribe 
(Arctic Gulls) on the coast of Durham, was communicated by 
Edward Backhouse, Esq., of Sunderland. 

Mr. Owen statekl some of the results of his. investigations made 
^ in procuring materials for his report on the Marsupiata. The 
report was drawn up under three heads. 1. The zoology of the 
Marsupiata. 2. Their relation to other Mammalia, and 3. The pe- 
culiarities of their reproductive economy. He concluded with 
some geological acdount of the bones of these animals. 

Mr. Yarrell gave a description of a new species of Smelt, caught 
in the bay of Rothsay, which he denominates Osm^erus Hebri- 
dicus. 
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Eev. P. W; Hope read a paper on N^xiotts Insects occurrifig 
in 1838. These were a beetle (Anthonomits pomonus) which 
altacked the blossoms of apple trees ; an aq)his, which has injured 
apple trees, hop plants, and wheat ; and the THpula Tritici (or 
rather Cecidomyia Tritici), a small dipterous insect, whose attacks 
on wheat while blossoming, for many years pisust, are well known. 

Section E. Medical Science^ 

A paper was read by Mr. T. M. Grreenhow, on the beneficial 
action of metcury rapidly introduced, in certain cases of Neuralgia. 

Mr. R. M. Glover read a paper on the functions of the rete mu-^ 
cosum and pigmentum nigrum in the dark rages, and particularly 
in the Negro ; with observations on a paper on the same subject, 
by Sir Everard Hoine. ' 

In the next paper, Dr.' John Reid gave an accdunt ^f an experi- 
mental investigation of ike functions of the Eighth Pait of 
Nerves. - • - . . 

A paper, by Mr. N. Farr, on the law of recovery and mortdlity 
in Cholera Spasmodica, was read by Dr.'R. D. Thomson. From 
the Uibles which Mr. F. has prepared, may be deduced the solu- 
tions of the following problems. 1. The mean duration of the 
disease. 2. The mean future duration of the disease at any pe- 
riod. 3. The probability of dying at any period of the disease. 

Mr. James Blake then read a paper en the action of'varioits 
substances on the animal economy, when injected intd the Veins, 
in which were detailed experiments with various substances and 
their effect on the vascular system, measured by an ingenious in- 
strument, which the author called a Haemadynamometer, an in- 
strument by which he was enabled to detect the pressure of the 
blood in the arteriaT system, l)y means of a column of mercury, 
contained in a bent glass tube, which could be connected with 
the arteries, and which was attached to a graduated scale. 

Dr.' Yelloly (the chaimian)' showed a ihodel of an improved 
acoustic instrument, to assist in cases of partial deafness. . A re- 
port upon its value may be expected at the next meeting. 

Dr. Reid gave a brief notice of his researches on the (piantity 
of air r^uired for' respiration. 

Dr. Inglis read a papet contaimng phrenological remarks on' the 
skull of Eugene Aratn. 
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Dr. GianviUe exhibited an improved Ste^hoeobpcy a ball-sOicU 
socket jdint- being attached to the ear-fftece, which thus becomes 
moipable with the cylinder at any angle which may be i^uired. 

Dr. Rees read a paper (m the chemical nature fif the Liquor 
AmnU, 

Dr. R. D. Thonx3on read a paper en the modus operandi of 
Nitrate of Silver as a caustic and therapeutic agent. 

Mr. Greenhow read a brief memoir on fractures^ for the piu> 
pose of introducing.a modeL of a new sling ftactiire bed, apphcar 
ble to every fracture in the lo,wcr extremity^ but peculiarly adapted 
to the treatment of compound fractures of the femur. 

Dr. Bowring communicated some observations vn Plague and 
Quarantine made during his residence in the East, llie re- 
sults of his observation had produced in his mind a strong con- 
viction of the , non-contagiousness of the {dague. Quarantine re- 
strictions are consequently altogether useless vexations. 

Mr. Goodsir read a paper on the origin and subsequent develop^ 
ment of the human te^h. 

A paper by Dr. Spittal was read, entitled ^' Experiments and. 
Observations on the cause of the Sounds of. Respiration." 

Dr. A. T. Thomson read a paper on the medicinal andpoisonr 
ous properties of some of the Iodides. The principal preparation 
whose action was jdetailed, was the iodide of arsenic. The action 
of this medicine in very minute doses, from J to ^of a grain, was 
peculiarly serviceable in Lepra vulgaris an4 chronic impetigo. A 
case of numerous tumors resembling carcinoma was found to yield 
to its continued action^ and it was found equally successful in a 
more ^decided eas^ of incipient carcinoma. ,r. 

Section P. Statistics. 

' The first paper read was a Report from Mr. J. Stephens, stuper- 
intehdent of polii^e. On the Stafie of Prime in Newcastle, during 
the last ten months^ This was simply such a return as is usually 
made from police offices. 

Mr. G. R. Porter read a Statistical View of the recent progress 
and present amount of mining indushy in France, This is an 
elaborate Report, and comprises the mining^. operations in coal, 
iron, lead, lalver, antimony, copper, and manganese. 

Col. Sykes read a very minute and detailed account of the 
Statistics of Vitality in Cadiz. He submitted an immense mass 
of valuable tables and returns, which will probafcly be published. 
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Afterwards were read Statistical lUustraUom of the PrinciptU 
Ufdverskies qf Great Britain and Ireland^ by Rey. H. L. Jones. 
The best £(uthofities were employed Iq the preparation of this 
document. The college revenvies were minutely detailed, and 
the result3 may be thus stated : — ^ 



Heads of hooses 


Oxford. 

24 


Cambridge. 
17 


Doblin. 
1 


. Income 
Fellows 


£18,360 
667 


£12,660 
431 


£2,000 
26 


Income 

Scholarships \ 

Income 
College-offlcere 

Income 
Benefices 


£116,660 

339 

£6,030 

'. 199 

£16,660 

466 


, £90,330 

. 793 

£13,390 

179, 
£17,760 
311 


£25,400 

70 

£2,100 

10 

£20,000 
31 


Incumbents 


430 


280 


. 31 


Income £136,600. 
Rent of Rooms £ 1 1,730 
Cpllege Revenues £162,670 


£93,300 

£16,860 

£133,268 


£9,300 

£2,000 

£31,600 



Other tables w^e. constructed^ giving .the number of members^ 
and their ranks^ also the stimulating forcesy that is, the amount of 
pecuniary advantage offered for exertion. . . 
, Mr^ W. Oargill offered a paper on the Edtioationalf Criminal 
and other Statistics of Newcastlei 

Mr. L. Hindmardx made a communics^tion on the State of Agri^ 
culture and Agricultural Laborers in ihe north division of the 
county qf NorthyimherUmd, On. the whole, the agricultural statis- 
tics of this district are of a gratifying character. They present a 
soil well cultivated, under the vicissitudes and difficulties of a very 
variable climate;, and a peasantry who, in their general intelli- 
gence and moral habits, are a credit to themselves, an honor to 
the country, and an example worthy of imitation. . ^ 

Dr. W. C. Taylor read an Account of the changes in thep^qm- 
lotion of New Zealand^ communicated by Saxe Bannister, Esq. 
late Attorney general for New South Wales. The New Zealand 
group consists of the N. and S. idands, Stewart's island, and some 
smaller isles ; the extent of these is 95,000 square miles. The 
population was classed under the following heads, — natives, white 
residents, white visitors and mixed races. The probable number 
of natives is 130,000. The white residents are about 2,000. As 



Digitized byCjOOQlC 



316 BriHsk Association for the Advancement cf Science. 

many as 1000 British and American sailors have beeniseen at the 
Nortlieni island at one time. There was no estimate of the mixed 
race, which. is greatly on the increase ; biit the total population 
is decreasing, from a variety of causes, and chieHy from the in- 
troduction of. European diseases: The natives are a noble race 
of men, capable of attaining a high degree of civilization, but in 
Mr. B.^s opinion, there was no doubt of their being addicted ta 
cannibalism. 

Mr. Rawson read a report on the Fires of London. The total 
number of alarms of fire attended by the Lond. Fire Engine Es- 
tablishment during five years up to the end of 18^7, was ?,369, 
or 672 on the yearly average : of these, 343, or 68 per amium, 
were false alarms, and 540, or 108 per annum, were fires in chim- 
neys. Thus, the number of alarms was 13 per week, and of 
actual fires, 4 in every three days. ^Sorne of the false alarms had 
arisen from displays of the Aurora Borealis. Of the 2,476 fires, 
the premises were wholly consumed in 145 cases ; seriously dam- 
age4 in 632; slightly damaged in 1699. An analysis was given 
of the presumed causes of total destruction^ and it was observed 
that the number of fatal fires had greatly increased. The~ winter 
months do n^t show so large a preponderance of fires as might be 
expected. December presents the largest average, but the next 
in order is May. On comparing the number of fires occurring on 
each day of the week, it appears that there is a slight eiccess on 
Friday, and a decided faUing ofi" on Saturday. In relation to 
hours, the number of fires ia at the minimum, from 5 to 9 a. m., 
when it begins slightly to increase until 5 b. bt., at which hour 
the rate of increase becomes considerable, and continues until 10 
or 11 p. M., when the number is at the maximum ; from this time 
it gradually declines until the dawn. The number of wilfid fires 
in the five years, was 31, or 6 per annum, which is as 1 in 64 to 
the number of fires of which the causes were discovered. 

-Rev. J. M'Alister gave -a. Statistical netiee of the Asylum for 
the Blind, recently established at -fJewcastle;- — ^Mr. Hey wood, 
announced that he had received the \9&i Anniuil Reports of the 
Regents of the Urdversiiy of the /State of New York, from the 
Rev, Dr. Potter, with an explanatory letter, — which was read. — 
Next was read,Mr.Rawsbn's abstract of the second Report of the 
Railway Commissioners for Ireland. — Statistical tables were 
exhibited of the nine principal collieries in the county of Dur* 
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hiwi^, prepared by Mr. W. L. Wharton.^^Next was read Mr- Wil- 
son's cLccovmt of the Darton collieries " Accident Club,^^ — a kind 
of iiHitual relief association. — ^Mr. Felkin, of Nottingham, read 
an abstract of the Annual Report of the overseers qf the town- 
ship of Hffde\ in Cheshire. — ^Mr. W. R. Charlton submitted Sta- 
tistical notices from the parish of EilUngham. — ^Mr. Hare offered 
an Outline of subjects for statistical inquiries.-^Mx. P. M'Dowall 
ptesentei statistical tables of Rantsbottom, near Bury in Lanca- 
shire. — rMr. Kingsley read a paper giving a tabulated view of the 
Criminal Statistics of Ireland. 

Section G. Mechanical Science. 

A paper was read on a new Dap and Night Telegraphy by 
Mr. Joseph Garnett ; and ia paper on Isometrical Dratoitig, by 
Mr. Thomas Sopwith. 

Mr. Sopwith also gave a description of an improved method of 
constructing large Secretaires and Writing Tables. . The iwin- 
cifde is, that by opening a single lock, all tlie drawers, closet^ and 
partitions are opehied. These are so disposed, that a person may 
reach every thing contained in it, without stirring from his seat. 
The pi^sident, (Mn Chas. Babbage,)^and many others, expressed 
their admiration of the arrangements, and of the convenience 
which such a table must be to every, person engaged in an ex- 
tensive correspondence, or having many sets of papers on various 
subjects. ^ . . , 

Mr. G. W. Hall on the power of economising and regulating 
heat for domestic purposes. — ^Mr. John S. Russell gave some fur- 
ther notices on the resistance of water. — ^Mr. P. Nicholson com- 
municated an essay on the principles of oblique bridges.-^^^. 
W. Greener submitted remarks on the material and mechanical 
construction of steam boilers. He considered the accidents whicji 
happen to steam boilers to be mainly due to defect in the mate- 
rial ; and he detailed several experiments made on slips of iron 
cut from plates of different quahty. He found that slips cut lat- 
itudinally from a plate, bore less by 30 percent, than slips of the 
same dimensions cut longitudinally. . - 

Sir John Robinson spoke on the use of coal-gas for cooking. 
Mr. Strutt, of Derby, stated some years since, that coal-gas would 
probably be found, by the lower classes, the cheapest fuel for 
cooking. The whole apparatus, (which might be considered ^e 
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ctaverae of the Davy Safety Lamp,) consisted iafixiog a piece 
of wire-gauze at the extremity of a gas-pipe of about 6 inches 
diameter. Bulk for bqlk, gas costs more than coal, but the for* 
mer was more economical and convenient for occasional jose and 
the smaller operations in cooking. — ^Mr. Evans gave account of 
a new rotatory steamrengincj invented by S. Rowley.-r-Dr. Lard- 
ner stated the reasons which had prevented the making of the 
experiments for the Report on Railway constants. — ^Mr. J. Price 
communicated an improved method of constructing J^aihoays. 
The method consists in fixing rails on a continuous stone base, 
a groove having been made in the stone to receive a flange or 
projection of the lower side of the raU. The stones and rails 
OJte to break joint with eaph other, and the chair by which the 
rails ace to be secured, is to be made^ fast to the rail by a fyAt not 
riveted, but slipped in. The chair is to be sunk until the top 
is level with the top of the stone, sind fastened to it by two 
small wooden pins. Any sinking of the road is to be obviated 
by driving, wedges of wood underneath the stone,, until it is 
raised to the required height. The chairs are to be fixed^ at 
about 4 feet apart, and to weigh, if of malleable iron, 14 pounds, 
but if of cast iron, 20 pounds : the rail to weigh SO pounds per 
yard. 

Mr, T. Motley presented a paper on thei construction of a railway 
with casttiron siegers cks a substitute for stone blocks^ aful^ with 
continuous timber bearing, ~ The cast-iron sleepers, which are 
wedge-shaped and hollow^ having all their sides inclined inwards 
towards the under side, are to be laid transversely, and the timber 
is to pass longitudinally through the center, and to be secured by 
wedges of iron, and wood. TJie sleepers syre to be six inches 
sqpart, and the timber of such a thickness as to prevent any per- 
ceptible deflexion between the rails. The road i^ to be ballasted 
up to the top of the sleeper, and the timber to stand out suffi- 
ciently, andjto have any approved rail, laid upon it. . 

Mr. Hsll described a mctchine for ra(isiug water by an hydraur 
lie belt Mr. Samuda gave an account of Cliffy s dry gas-m^er. 
Mr. T. Sopwith described his method of constructing geological 
models. Mr. S. also described an improved levelling stave, for 
subterraneous as well as surface levelling. The mode of reading 
the figures of the stave itself ittstead of the sliding vane, as adopt- 
ed by most engineers and surveyors, is used in Mr. @.'s improved 
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staves ;. the figures being engraved on copper i^te, on -an En- 
larged stale. Mr. T. Motley gave an account of a suspension 
hridge oter the Avon, Tiverton. The peculiar feature of this 
bridge is^ that each chain is attached to the roadway, and the 
suspending bars are carried up through each chain above it. . The 
length of the bridge is 230 feet, the breadth 141, and the cost, 
including the towers and land abutments, under 2^400/. 

Prof. Willis described his insttument called the Odontography 
designed for enabling workmen to find at once the centreB from 
which the two portions of the tooth are to be struck, ^so that the 
teeth may work truly together. . 

Mr. Lang described some improvements in Ship .Buildings 
and exhibited models illustrating^ the siafety keel, which had been 
introduced with great success. , ^ 

Count Augustus Breunner communicated a paper on the use of 
wire ropes in. deep mines. About seven years ago, ropes compoi- 
sed of twisted iron wire, were introduced into the silver mines of 
the Hartz mountains, as a substitute for the flat ropes previously 
in use. Since that time they have been adopted in most of the 
mines of Hungary and Austria, to the almost total e^^clusion of 
flat and round ropes inade of hemp. . These iron ropes are as 
strong as a hempen rope of four times the weight. One has been 
in use upwards of two years without any perceptible wear, 
whereas a flat rope performing similar work, would not have lasted 
more than a single year. The diamet^ of the largest rope in 
common ui^e in the deepest mines of Austria, is one inch and a 
half. This rope is composed of iron wires, each two lines in di- 
ameter ; five of these are braided together into strands, and three 
of these strands ate twisted tightly into ^ rope. Great care is re^ 
quisite in making the rope, that the ends of the wires Be set deep 
in the interior of the rope, and that no two ends meet in the same 
part. The stiength of these ropes is little less than that of a solid 
iron bar of the same diameter. The usual weight lifted is 1000 
pounds. The rope on leaving the shaft, must be received on a 
cylinder of not less than eight feet diameter, and be kept well 
coated with tar. There is a saving of about one third of the 
power in one case mentioned, for four horses with a nnre rope, 
are doing the same work as six horses with difleU rope. 

Mr. Babbage called attentim to some specimens of a new 
method of wood engraving, by Mr. G. Woone. 
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Dr. Lardner addressed the meeting on ^team Natation and 
on a sdf-recording Steanir Journal. Dr. L. said that it was a 
matter of no real importance how far any opinion which he might 
have formerly expressed on extended navigation was right or 
wrong, except «o far as it had been ihade a personal question. He 
had, indeed, expressed a discouraging opinion as to the probability 
of ever maintaining an unbroken intercourse by steam naviga- 
tion between Great ftifain and New'^^York, but he hM never de- 
clared that it was a physical impossibility. He confessed that 
the success of the Great Western had shaken his4bnner opin- 
ions, and should the same success continue throughout the entire 
year, he would be the first to come forward and acknowledge 
himself completely in error. He then gave an account of his in- 
strument, termed a steanirjournaly by which he proposes to reg- 
ister every five minutes, the following varying phenomena, on 
which the efficiency and performance of steam engines depends : 
-r-the pressure of the steam between the slides and the steam 
valve — ^the pressure in the boiler — ^the vacuum and the quantity 
of water in the boilers^ — ^the saltness of the water in the boilers, — 
the velocity of the. paddle-wheels — ^the draft of the vessel — the 
trim of the vessel — the rate of the vessel,^ — the course of the ves- 
sel, — ^thc apparent force and direction of ; the wind. All these, 
excepting the course of the yessel, it is intended to register by 
^self-acting mechanism. • 

Mr. J. S, Russell followed with an essay on the same general 
subject, and insisted on the propriety of making steamboats sharp. 
Iron boilers, with copper tubes, appeared to him the best. 

Mr. Pairbairne described machinery for rivetingboiter plates^ 
by which the work is done bett^ and much more speedily than in 
the usual methods.-^Mr. B. Green gave an account of the con- 
struction of timber viaducts, — Prof. Willis described a method re- 
cently introduced by Mr. Hawthorn, of working' the Valves of a 
l(^omotive without the usual eccentrics. — Mr. J. T. Hawkins 
described-^ several methods of filtering w'ater. — Several conmiuni- 
cations were offered which, could not be read for want of time, 
viz. Mr. Reed, on an improved safety hook and how for doal-pits : 
Mr. Glynn, on the waterworks of Newcastle: Mr. Wake, on a 
n^ paddle^heel : Sir C. Monteilh, on anew trimirroad ; on an 
improved kHchen grate : Mr. Pourness, on coal mine ventikUion : 
Mr. Dobson, on amethod of m>aMng bricks of every required color. 
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Yarious appropdations were voted for the prosecution of scien- 
tific investigation, viz. ^ 

To the Physical Section, - - - £2263.10 

Chemical « . - - - 160.00 

Geological *' - - - 326.00 

Zoological and Botanical^ - - 6.00 

Medical, . . . . • lOOvOO 

. Statistical, v . „ , . 300.00 

Mechanical, * - - - 698.00 

£3742.10 
The larincipal recomipendatians not involving grants of money 
were: — that Prof. A. D. Bache shbuld be requested to report oh 
the meteorology of the United States: — ^that Prof. Johnston 
should report on the connexion of Gecdogy and Chemistry : — ^that 
the Council should prepare a general rep9rton the progress of Ge- 
ology ; — ^that J. E. Gxay, Esq. should prepare a report on British 
molluscous animals and tKeir shells: — ^that P. J. Selby, Esq, 
should prepare a report on British Ornithology : — ^that Dr. Forbes 
should report on the Pulxnoniferous moUqsca of Great Britain ; 
and that Prof. Faraday, aided by a Committee, should report on 
the specific gravity of steam. . In addition to these, many resolu- 
tions were passed, involving applications to the government and 
other public bodies ,' aiid various scientific researches were also 
recommended. 



Akt. IX. — On CupeUatian, an easy, an accurate, and new 
method; by W. W. Mather, Mining Engineer, and Geologist. 

TO PROF. SILLIMAN.. 

Dear Sir — ^Mt duties as mining engineer, metalhugist, and 
geologist, have frequently rendered it necessary to assay lead and 
other.ores for silver and gold. As I could not procure a good 
cupelling furnace with muffles, &c., and as it was frequently de« 
sirableto ascertain on the spot, whether certain ores contained 
the precious metals, I have thou^t of other means of cupellation, 
and have succeeded in one which can be applied at anyplace 
where a candle, a common mouth Blowpipe, and a slip of mica 
can be procured. It is a method which I have employed for 
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about two yeais witb perfect success, and I have no hesitation in 
recommending it to tli^ public. As it is a matter of public inter- 
est to simplify all such operations, I haye thought it proper to send 
you a description of my method of cupellation. 

If the ore to be examined for silvef or gold, be a lead ore, it is 
to be reduced to the metallic state by the ordinary methods. A 
small piece of the lead, of the size c^ a duck ^hot or larger, is to 
placed on a thin sUp of mica, and then melted by the blowpipe 
flame of a candle or lamp.. As the heat increases above the melt- 
ing temperature of the lead, the globule will become perfectly 
brilliant, and finally a pecuUar flickering, briUiant surface will 
shew itself, caused by the oxidation of the metal dnd the fusion 
of the oxide of lead. The oxide of lead melts at the temp«»ture 
at which this appearance is developed, and spreads itself on the 
mica. It soon, ceases to spread^ and collects around the globule 
of melted lead, which is continually diminshing in magnitude, 
in consequence of the oxidation of the metal in the oxidizing 
blowpipe flame. When the globule of melted lead is nearly bu- 
ried in the mass of the surrounding oxide, the slip of mica should 
be permitted to cool. The globule of lead should then be re- 
moved by forceps, or other means, to another place on the slip of 
mica, where the same oxidizing process is to be repeated^ succes- 
sively. Finally, when the globule shall have been reduced to 
the size of a small grain of sand, it should be placed oh a fresh, 
clean slip of mica, and again heated in the same manner. If the 
lesid contains the least trace of silver, it is easily made manifest 
in this way, because, the silver when once free of lead, (which 
continues to oxidize to the last,) remains unchanged, as a brilliant 
white globule, which can be frequently seen distinctly with the 
naked eye, and when too small for this, by examination' with the 
magnifier. If the oxidation of one globule of the lead does not 
give decisive indications of silver, a satisfactory conclusion as to 
the lead being argentiferous or not, may be obtained by oxidizing 
five to ten such globules down to a very small size, and 4;hen 
uniting these by fusion on a slip of .mica, and continuing the^x- 
idation to ite ultimate limit. A person accustomed to blowpipe 
manipulation, can determine in a few minutes, if silver be present 
in any lead which may be suspected to contain it. With the ta- 
ble blowpipe, or the hydrostftic blowpipe, an ounceTof lead may 
be cupelled in a very short time, and the relative quantity of sil- 
ver determined, if it be appreciable. 
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If the ore to be examined be not an ore of lea^, some of the 
ore is to be melted in a clean crucible which has never been 
used, and lead free of silver and gold added, and stirred and 
mixed with the fused ore^ The fusion of the ore should be so 
perfect as to permit the lead to settle to the bottom of the melted 
ore. The lead, in consequence of its affinity for the i»recious 
metals, unites with them if present, and forms an alloy. The 
lead, cupelled as above, will show the silver or gold, or an alloy 
of them, if either, Or both of them w^e present. , 

If the globule obtained by the cupelling operation be suspected 
to be an alloy of silver and gold, it is examined in the usual way, 
and the metals separated qualitatively, or quantitatively, as cir» 
cumstances may requite. ' ^ 

Albany, Oct.,2d, 1838. 



Art. X.' — Meteoric Observations made at Cambridge, Mass, ; 
by Prof. J. LovERiNG. 

The science of meteorology, although it has received of late a 
large share of public attention, still remains in an unsettled and 
crude state. The rigorous demonstrations of mathematics, which 
have been called in to elucidate and develope the other sciences, 
have faQed in any important degree to reach and establish this. 
A disposition to speculate, a disinclination to keep up steady ob- 
servations, has been felt as a constant impediment to the growth 
of this department of science. It i^ not till very recently, that 
any regular and systematic plan of observations has been adopted : 
and yet we might have supposed that the mighty impulse given 
to astronomy by the establishment of iBxed observatories, would 
have suggested similar means for the advancement of other sci- 
ences equally dependent upoii constant observations. Instead of 
complaining, however, that we did not have thefh sooner, per- 
haps we ought rather to rejoice that such means are now in ope- 
ration, and that a mass of observations is continually sent forth 
from thesejestablished retreats, which must soon give a more fin- 
ished character to the eompUcated and diflBicult science of me- 
teorology. 

A good proportion of this attention has been received by that 
class of transient and luminous appearances, either in or very near 
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to our atmosphere, comprehended mider.the general t^rm of me- 
teors. The appalling spectacle of falling stars, presented on the 
morning of the 13th November, 1833, has confirmed thus awak- 
ening interest to the phenomena that fre daily taking place in 
our atmosphere. This shower, for soch it literally wa^, seems to 
have been quite unparalleled, if we make allowance for the exag- 
gerated accounts which we read in the poets, of inarvels and 
strange lights in the heavens. And what particularly needs no- 
tice, is the vast extent of country to which this sight was o&red, 
suggesting the idea that the earth in iljs revolution^ had encroached 
upon a nest of meteors. I have never been able to fail in with 
the opinion, that this shower has been repeated on the same 
morning in succeeding years. I do not think that the appearances 
noticed on those mornings were of an unusual character, and far 
less that they can claim any comparison with the exhibition of 
1833. The hypothesis more recently advanced, that there are 
two or three favored seasons of tbe year, although better supported 
by the facts than the other, I do not think can yet be maintained. 
My own observations, and the facts inentioned by those who 
have arrived at a different opinion, have led mQ to the conclusion, 
that meteoric appearances are much more common every night 
than has been iniagined: that, independently of the clearness of 
die atmosphere, no season of the year is especially provided: that 
about the same average number can be seen every fisdr night : 
that very few appear before midnight, and that much the lai^est 
number is seen during the two hours before sunrise. 

Jfot withstanding the zeal of observers^in different places, many 
more observations are still needed, made every night in the year, 
and from midnight till morning, before any satisfactory result can 
be reached. The labor of such observations is painful, and must 
therefore be shared with many. I think, however, that a single 
night's uninterrupted watcix is worth far more than the same ex- 
tent of observations distributed over several evenings, as it saves 
the necessity of taking an average, which must always be uncer- 
tain : for although, generally speaking, the meteors fall much 
more abundantly in the morning, from four tjll six, than at an 
earlier hour ; still, the relative proportions for each hour are not 
so accurately fixed, that we may conclude from a single hour's 
observation, the number that has &llen during the night. With 
these remarks, I give the result of jsome observations that were 
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made at Cambridge, on and near the 13th of November last 
Eight members of the senior class, Messrs. Hale, Hurd, Adams, 
Longfellow, Chase, Channing, Morison, and Parker, undertook 
the labor of watching. Their stations were t^ken together out 
in an open field : the heavens were divided^ into quarters, and two 
observers stationed zX each quarter. All of the observers were 
out the ^hole time, from midnight till morning. A condensed 
table of the meteors seen by th6m is cc«itained below. 

November 12th, 1838. 





<luartera in which the metaors were flrat seen. 






S. B. 


B. W. "I V. B. 


N. W. 




From 12 till 1 A. M. 


.6 


2 


1 


2 


11 


" 1 — 2 " 


4 


9 


4 


10 


27 


« 2 — 3 « 


18 


10 


8 


11 


47 


" 3 — 4 " 


13 


16 


10 


14 


63 


'« 4 — 6 « 


12 


18 


8 


10 


48 


« 6 — 6 " 
Total, 


2 


. 7 


— 


4 


13 


65 


62 


31 


61 


199 



Note. — ^After 6 o'clock there were only two observers. 
November 12tk. 



Hours of obsenration. 


Quartere in which the meteors were first seen. 


Sum. 


s. a. 


B. W. 


N. B. 


m: w. 


From 12 tiU 1 A. M. 
" 1 — 2 " 
" 2 — 3 " 
« 3 — 4 " " 
« 4 — 5 " 
Total, 


12 
7 

11 
7 


7 
11 

, 7 
6 
7 


3 
6 
1 
4 
3 


8 
8 
9 
6 
3 


24 
37 
24 
26 
20 


43 


37 


17 


34 


131 



November I4dh. 



Hours of olsseryation. 


Quarters in which the meteors were first seen. 


Sum. 


S. B. 


s. W. 


M. B. 


N. W. 


From 1 tUl 2 A. M. 
« 2 — 3 " 
« 3 — 4 « 
" 4 _ 6 « 
« 6 — Sb. 30m. "^ 
Total, 


6 
16 
23 
14 

3 


3 
22 
21 

18 
8 


2 
13 
25 
16 




1 

16 
11 
16 

1 


12 
66 
80 
63 
12 


[ -62 


72 


66 


44 


233 



An attempt was made to watch again on the morning of No- 
vember 23d, but the clouds partially prevented. The observa- 
tions this morning were not commenced till Ih. 20m. At half 



Digitized byCjOOQlC 



326 



Meteoric ObservaHans. 



past two it became cloudy, and at three the sky was almost en- 
tirely obscured. 



Houn of observatioa. 


Qaarten fa whieh the meteon were flrst teen. 


Bum. 


a. u. 

2 

10 

2 


«. W. 


W. W. 


M. B. 


From 1 tUl 2 A. M. 
« 2 — 3 " 
« 3 — 3i " 
Total, 


5 

6 


8 
5 


5 
4 
3 


20 

25 

5 


14 


11 


13 


12 


60 



It is now to be remsurked tha.t the state of the atmosphere was 
not peculiarly favorable, oh any one of the nights of observation. 
It was occasionally hazy, and floating clouds were continually 
obiscuring some part of the firmament, tt was thought, however, 
that the morning of the 13th was as favorable in this respect as 
either of the other mornings, and yet it happened that a smaller 
number was seen then than before or after*- It was particularly 
noticed that the meteors of the 13th were inferior in splendor to 
some observed on the other mornings. For many of them had 
tails and trains, and shone with the brilliancy of Sirius. 

Now it is clear that no conclusion is to be drawn from this or 
any other single set of observations. They are only valuable in 
connexion with all others made at the same or any other time. 
We still want a continued series^ extending through every day of 
the year, and reaching from midnight till sunrise. Without these 
data, we sue not prepared for the question whether one period or 
any number of periods is particularly supplied with meteors ; nor 
are we competent to investigate the cause of these phenomena. 
A longer series of observations has been made in Germany than 
elsewhere, and, as far as they go, they seem to indicate an equal 
and uniform distribution of meteors throughout the year. No 
hypothesis can be received which aims simply to account for 
what are considered by some periodic showers ; since no one can 
deny that meteors are seen every clear night in great abundance ; 
and no theory is. complete or exhausts the subject, which leaves 
these unexplained. . 

The members of the Senior class whose names I have given 
above, and by whom the observations at Cambridge were made, 
deserve an honorable mention for the zeal and fidelity with which 
they have discharged theiy trust. The notes which I have before 
me permit me to see from what point of the heavens each meteor 
first became visible, and in whs^t direction it afterwards n^oved. I 
have carefully examined to discover, if possible, some common 
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source or othiBr circumstance which could lead to a generalization. 
The observations made at the same season of the year in other 
places have appeared to indicate a remote connexion with the 
constellation Leo. I find on looking with this view at my obser- 
vations that a larger number of meteors emans^ted from this part 
^f the heavens than any other, although the constellation Leo is 
so large that this fact will hardly lead to any inference. But 
what particularly struck me was the fact that so large a pro- 
portion of the meteors radiated to Leo. I find that the direc- 
tions of more. than two thirds, if traced back, converge to this 
part of the ecliptic. It is but fait to remark, however, that the 
remainder are exceedingly anomalous and deviate widely from 
the mark. It is a point to be carefully taken notice of by future 
observers, whether there be any general radiating point, whether it 
is fixed if there be one, in regard to* the horizon, as ft would be if 
connected with the earth's magnetic axis, or whether it partakes 
of the apparent diurnal motion of the stars: and especially whether 
it be the same at all seasons of the year. The connexion in so 
great a proportion of cases between the November meteors and 
the constellation Leo, has suggested the idea that the meteors 
have only an apparent motion] for the earth itself, at that time 
moving towards Leo, would give every foreign body which it 
should meet the appearance of coming from Leo. If a cloud 
of nebulous matter beset the path of the earth so as to be trav- 
ersed by it, the denser, parts might be condensed into diflFerent 
nuclei and the earth's atmosphere grinding by them might possi- 
bly^et them on fire. The appearances under such circumstances 
would resemble those actually witnessed in a great number of 
instances, and we should also be able to account for the great 
abundance of meteors seen two hours before sunrise ; as at that 
time we ourselves are facing the point to which the earth is mov- 
ing, and must take directly into the atmosphere around us the 
encountered cloud. Till midnight we should have the earth be- 
tween us and the vapor, and could only see the small quantity 
that escaped, being taken up in front and passed off at the sides 
of the earth. If every one of the observations made at Cambridge 
had indicated one radiating point without any exception, I should 
not consider them alone as suflSicient foundation for any theory. 
As it is, what I have, said will only bear to be thrown out as a. 
suggestion, and will serve to fix attention more strongly on this 
part of the subject. It is desirable that observers at other seasons 
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of the year should notice whether the radiating point shifts with 
the direction of the earth's motion, as it will do if the motion of 
the meteors is only apparent and proceeds from our own motion 
in revolution. I have enlarged these remarks much beyond my 
intention : my only object has been to do a part, however hum- 
ble, in settling one of the many questions involved in meteorology. 

Cambridg6| December 6, 1638. 



Abt. XI. — Notice fivm Dr. Robert Hare, Professor- of Chem- 
istry, &c., respet^ing the Jusion of platina^ also respecting a 
new Ether, and a series of gaseous compounds formed with the 
elements of Mooter, 

TO PROF. SILLIMAir. 

Philadelphia, Dec. 15th, 1838. 

My Dear Friend, — ^I send you for the Journal a brief notice 
of some results, observations, and inferences, which are nearly in 
the same language in which they were , communicated to the 
Chemical Section of the British Association for the Advancement 
of Science. 

I have by improvements in my process for fusing platina, suc- 
ceeded in reducing twenty j&ve ounces* of that metal to a state 
so liquid, that the containing cavity not being sufficiently capa- 
cious, about two ounces overflowed it, leaving a mass of twenty 
three ounces. I repeat that I see no difficulty in extending the 
power of my apparatus to the fusion of much farger masses. 

When nitric acid or sulphuric acid with a nitrate is employed 
to generate ether, there must be an excess of two atoms of oxy- 
gen for each atom of the hyponitrous acid which enters into com- 
bination. This excess involves not only the consumption of a 
large proportion of alcohol, but also gives rise to several acids and 
to some volatile and acrid liquids. 

It occurred to me that for the production of pure hyponitrous 
ether a hyponitrite should be used. The fesult has fully realized 
my expectations. 

By subjecting hyponitrite of potassa or soda to alcohol and di- 
luted sulphuric acid, I have obtained a species of ether which 

* Troy weight. The actual quantity fused was 12,250 grs. ; tho lump remainiD; 
weighed 10,937 grs. 
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diflTers from that usucdly known as nitrous or nitric eftier in being 
sweeter to the taste,'' niore bland to the smell, and more volatile. 
It boils below 66^ of F., and produces -by its spontaneous evapora- 
tion a temperature of 0- 15^ P. On contact with the finger or 
tongue it hisses as water does ^th red hot iron. After being made 
' to boil, if allowed to stand for some time at a temperature below its 
boiling point, ebullition may be renewed in it apparently at a tem- 
perature lower than that a^ which it had ceased. Possibly this ap- 
parent ebullition wses from the partial resolution of the liquid into 
an aerifonn ethereaJ fluid, which escapes, both during the distilla- 
tion of the liquid eth^r and after it has ceased, at a. temperature be- 
low freezing. This aeriform product has been found partially con- 
densible by pressure, into a yellow Uquid, the vapor of which, when 
allowed toi enter the mouth or nose, produced an impre^ion like 
that of the liquid ether. I conjecture tharf; it consists of nitric ox- 
ide, so united to a portion of the ether as to prevent the wonted 
reaction of this gas with atmospheric oxygen. Hence- it does not 
produce red fumes on being mingled with air. 

Towards the end of the ordinary process for the evolution of 
the sweet spirits of nitre, a vplatile acrid liquid is created which 
affects the eyes and nose like mustard, or horse radish. 

-When the new ether as it first condenses is- distilled from quick- 
lime, this earth becomes imbued with an> essential oil which it- 
yields to hydric «ther. This oil may be afterwards isolated by 
the spontaneous evapc»:ation of its solvent. - It has a mixed odor, 
partly agreeable, partly unpleasant. From the affinity of its odor 
and that of common nitrous ether, I infer that it is one of the 
impurities which exist in that compound. 

The new ether is obtained in the highest degree of purity, 
thmigh in less^ quantity, by introducing the materials into a strong 
well ground stoppered bottle, refrigerated by snow and salt. After 
some time the ether will form a supernatant stratum, which may 
be separated by decomposition. Any acid, having a stronger af- 
finity for the alkaline base than the hyponitrous acid, will answer 
to g^aerate- this ether. Acetic acid not only extricates but ap- 
pears to combine with it, forming apparently a hyponitrb-acetic 
ether. 

I observed some years ago that when olefiant gas is inflamed 
with an inadequate supply of oxygen, carbon is deposited, \vhile 
the resulting gas occupies double the space of the mixture before 

Vol. XXXV.— No. 2. 4^ 
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explosion. Of this I conceive I have discovered the ezplanatimi* 
By a great number of experiments, ^performed with the aid of my 
barometer gauge Eudiometer, I have ascertained that if during 
the explosion of the gaseous elements of water any gaseous or 
volatile inflammable matter be pi^sent, instead of condensing 
there will be a permanent gas formed by thie union of the nas- 
cent water with the inflammable matter^ Thus two volumes of 
oxygen, with four of hydrogen, and one of olefiant gas, give six 
volumes of permanent gas, which bums and smells like light 
carburetted hydrogen. The same quantity of the pure hydrogen 
and oxygfen with half a volume of hydric ether gives oh the aver* 
age the same residue. One volume of the new hyponitrous ether 
under like circumstances produced five volumes, of gas. 

An analogous product is obtained when the. same aqueous: ele- 
ments are inflamed in the presence of an essential oil. With oil of 
turpentine a gas was obtained weighing per hundred cubic inches 
16r*y grs., which is nearly the gravity of light carburetted hydro- 
gen. The gas obtained from olefiant gas, brfrom ether, weighed 
on the average, per the same bulk 13 ^V gr^* The olefiant gas 
which I used weighed per hundred cubic inches only 30/,^ grs* 
Of course if per se expanded into «ix volumes it could have 
weighed only one sixth of that weight, or little over five grains 
per hundred cubic inches. There ciin therefore be no doubt that 
the gas obtained by the means in question, is chiefly constituted 
of water, or of its elements in the same proportion H*0. 

With a volume of the new ether, six volumes of the mixture 
of hydrogen and oxygen give on the average about five residiial 
volumes. The gas created in either of the modes above men- 
tioned does not contain carbonic acid, and when generated from 
olefiant gas appears by analysis to yield the same quantity of 
carbbn and hydrogen as that gas affords t)efore expansion* 

These facts point out a source of error in experiments, for ana- 
lyzing gaseous mixtures by ignition with oxygen or hydrogen, in 
which the consequent condensation is appealed to^as a basis for an 
estimate. It appears that the resulting water may form new pro- 
ducts with certain volatilizable substances which may be present. 

From the account of the proceedings of the Section, published 
in the Atheneum, it appears, that after my letter, in which the 
facts above mentioned were stated, was read, a Mr. Maugham, 



Digitized by 



Google 



Notice from Dr. Robert Hare. 331 

: who is emjioYed to exhibit the hydro-oxygen microscope at the 

!! Adelaide Gallery, London, asserted that I had accomplished the 

: fusion, of which mention has been above made, by means of a 

1 blowpipe of his contrivance, which I had purchased while in 

1 London. 

The opinion which I am obliged to entertain of an individual 
I capable of this groundless aissertion^ would cause me to consider 

n him --unworthy of notice, had not his misstatement been made 

{ before to assemblage which I most highly esteem, and had he 

p not been honored by a premium for his. pretended invention by a 

I respectable British Society. ^ 

I The blowpipe which is thus falsely alleged to have been used 

by me, diffe^rs immaterially from one of which I publishjed an 
^ engraving and description in the American Journal of Science for 

1820, vol. II, p. 298, being a modification of that originally con- 
trived by me and republished in TiUoch'a Philosophic^d Magazine, 
vol. XIV, for 1802. 

Between the instruments described in these publications, or in 
the Franklin Journal, and that enoiployed by Maugham, the only 
difference worthy of noticejs, that the latter is near the apex bent 
ISO as to form an acute angle, and is thus rendered suitable for 
directing the flame upon a revolving, cylinder of lime. 

Although I purchased of Newman a blowpipe bent as described, 
with an apparatus attached for holding and turning a. cylinder of 
Ume^ I hav^ never made any use of it, having for the purpose of 
subjecting lime to the flame, found my modification abpve referred 
to as described in this Journal, preferable. It only required the 
jet pipe to be directed upwards in an angle of about forty five 
degrees with the axis of the lime cylinder. 

I do not consider the form of my blowpipe employed by Mr* 
M. as qualified for the fusion of any metal. 

It is remarkable that an apparatus of gasometers employed by 
Maugham at the Adelaide Gallery for the supply of the gases for 
the blowpipe difiers but little from the apparatus proposed for the 
same purpose in my communication above adverted to, and pub- 
lished nearly twenty years ago. 

However the process by which I have lately extended the power 
of the hydro-oxOgen blowpipe may diffier from those to which I 
had previously resorted^ it differs^still more firom that modification 
which Maugham has claimed as his own. 
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Art. Xn. — Letters on Steam Navigation; by Junius Smith, 
Esq. : — ^with a Letter to the Editors, froni Mr. Henrt SMrrsr, 
of New York. 

^ETTEB I. 
TO msL pxvmT smith. 

My Dear Sir — Since I wrote to you respecting toasts for steam 
ships, I have, on more mature deliberation, satisfied myself that 
they are better without any masts at all. It may be expedient in 
the present stage of Atlantic steam navigation, to construct what 
may be called a deck mast, that can be thrown up upon a hinge, 
or bolt axis, in case it should be wanted. I do not doubt that 
more power is lost by the resistance of masts and rigging in steain 
ships, than is gained by the use of sails. I am aware that it will 
be said that the sails relieve the engines ; but upon the same prin- 
ciple, the resistance occasioned by the masts and rigging, distress 
the engines in proportion to the degree of resistance and the time 
of its continuance. The truth is, as I apprehend it, the engines, 
if properly constructed, will perform their duty just a^ well with- 
out the aid of sails as with it. Every one at all accustomed to 
the seas, must be aware that a steam ship running off at the rate 
of ten knots an hour, would so far keep ahead of an ordinary 
breeze, that sails would have no effect in propelling, whilst the 
resistance of the masts and rigging would have a constant and a 
considerable effect in retarding her. 

In crossing the Atlantic one way and the other for twelve 
months, how few days out of the three hundred and sixty five 
would a ship have so strong a wind, and that a fair one, as to 
enable her to ruil ten knots an hour under canvas ? And if the 
wind is not strong enough and fair enough to do that, sails can 
be of little Or no use. If, as is contended, the use of sails does 
relieve the engines, all that can be meant by that is, that you can 
lessen your steam power and reduce the consumption of fuel. 
But I think that advantage willjbe more than counterbalanced by 
the constantly increased resistance arising from the use of masts 
and rigging. Your oVdt serv't; 

Junius Smith. 

London, Sept. X9, 1838. 
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LETTER II. 

Dear Sir — ^In my last letter I took the liberty to dismast steam 
ships generally, and thus to save the expense of masts, sails, rig- 
ging and top hamper in the first place, and in the second, the con^ 
stant disbursements necessary to keep them in working condition. 
My main object, however, was to show that masts in steam ships 
ai?e worse than useless, because the resistance being constant, and 
the advantage only occasional, the loss by resistance exceeds the 
gain by such power. But I do not suppose the view I have taken 
of several particulars relating to Atlantic steam navigation, will re- 
ceive,'at present, the coimtenance of the public ; be'causie the errone- 
ous opinions generally .entertained are both so deeply rooted and 
so agreeable to the minds of many, who fear their craft is in dan- 
ger that they do not choose to have them corrected, but rather feel 
a secret delight in anything which has the slightest tendency to 
strengthen and confirm them. The bursting o£a boiler, an acci- 
dentia fire, the wreck of a ship, or the loss of a crew, are events 
hailed with triumph by th^ class of persons of whom I am speaking, 

But if the hints that I have tfafown out lead the public mind 
firom that general mode of thinking to which the novelty of At-» 
lantic steam navigation has given birth, to a more close investi- 
gation of the subject, we shall soon see our enemies disarmed and 
tiniting with us in carrying, out a system of navigation which 
meets the wants and promotes the welfare of mankind. . 

It is with the viiew of showing the subject in its largest dimen- 
sions and most important results, that I venture a few remarks 
upon steam ships of, war. 

It may seem premature, perhaps officious, to speak of the power 
of the sword, to measure the force of nations, and to weigh in our 
hydrostatic scales the fortunes of empires. But the thing throws 
itself upoa us in such bold relief, that it seems impossible to con- 
ceal it. We are compelled, whether we will or not, to trace the 
outlines, to bring the subject under review, and to anticipate the 
mighty effects of steam power upon the destinies of nations. 

Whatever nation, England, France, or America — and I think 
that it wiU be one of the three — ha^ the largest and greatest num- 
ber of steam ships of war, will command the ocean. Nothing 
can prevent it. In estimating the relative force of antagonist 
fleets, the inquiry will not be, how many frigates, or how many 
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line of battle ships were engaged ? but, how many steam ships ? 
It will be felt at once that the. power of the fleet depends upon 
the latter. Those who were spectators of the last continental 
war, will remember that notwithstanding every effort was made 
and enormous expense incurred by the transport board to meet 
the uj^ent demands of the army, yet such were the delays arising 
from head winds, tempestuous weather, detentions m port, and 
long passages, that the sufferings of the army were sometimes 
appalling and its operations crippled. 

In war, the facility of transportation is tantamount to victory. 
If a fleet of twenty steam ships can transport an army of twenty 
five thousand men to the American coast in fifteen days, and to 
the continental ports in a time less in proportion to the distance, 
the army can land when and where it pleases. There is no de- 
tention in port, no dday in the passage, no hovering upon the 
coast, with light and baffling winds, and thus affording time for 
the enemy to collect the means of defence ; but the steamers 
push at once into port, and are in possession of their object before 
the enemy can be aware <^ his danger. 

The transportation of the munitions. of war and the victualling 
stores^is scarcely less important than that of the army itself. The 
great magazines will always be at home, whence daily supplies 
will be drawn with the same ease and regularity as if they were 
in the vicinity of the camp. The celerity of communication and 
its absolute certainty supersede the necessity of accumulating 
stores in a foreign country before they are wanted. 

But the greatest triumph of steam power will be seen in those 
tremendous naval engagements which hereafter will settle and 
establish the sovereignty of the seas. Such is the locomotive 
power of a steam ship, that she can place herself in any position 
in reference to the enemy, can run down from the leeward or wind- 
ward uppn the bows or stern of a sailing man of war, and with 
bioadside after broadside, riddle her fore and aft, annihilate the 
crew, and leave in her scattered wrecks an undeniable evidence 
of the irresistible power of a steam ship. 

I know it will be said that the paddle-wheels of a steam ship 
are liable to be shot away, and thus disabled, she may become 
herself' a prey to the enemy. But is she as liable to be disabled 
as a sailing ship? Suppose a shot were to pass through a paddle- 
wheel, it is not, destroyed, and may not be materially injured ; 
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bttt if it were utterly destroyed, thesEtipis not disabled. She 
can work with one wheel. You miist therefore destroy both 
wheels before she is disabled. 

How is it with a sailing ship ? Dismast her, and her power is 
gone. She is a lost^hip. The argument therefore regarding the 
danger of being disabled is vastly in favor of the steamen She 
has no masts. And you must imagine her rash enough to e:sq)ose 
herself unnecessarily to the enemy, and that too in such a man- 
ner as to give him an opjx)rtunity of carrying away both paddle- 
wheels, whilst his own masts are unscathed and entire, before she 
is disabled ; — ^not a very likely thing, when we ccmsider that the 
steam ship, by virtue of her locomotive power can always ap- 
proach the enemy or claw off, when* a sailing ship cannot do ei- 
ther. The power of sails is perfectly useless, and the sailing 
ships go into battle like so many dismasted ships, the sport and 
playthings of the lively steamer. , 

if a steamer man of war h^ ocpasion to board her enemy, she 
manoeuvres not, waits not the favor of a wind, but darts upon her 
prey at, any point she pleases, and her combatants march over the 
bridge of her own deck into the camp of the enemy. 

The boilers of a steam ship of^war ought to be below the 
loaded water line, and therefore perfectly secure from the effects 
of shot. The resistance of the water would effectually prevent 
thershot from penetrating, whUst the even keel of the steamer 
would give her a point blant shot at her enemy. 

Think for a moment of a sailing ship of war, no matter how 
many ^uns, chasing a steamer, no matter how few', the longer 
she chases the further she is off, until, if it were po^ible to sail 
pn an uninterrupted circle, the steamer in the very act of running 
away would overtake her pursuer. Reverse this picture, and 
fancy you see the steamer bearing down upon the seventy four 
under full sail. Can the latter quicken her speed ? Can she fly in 
the eye of the wind ? Can she escape before it ? Has she the slight- 
est chance of evading the combat ? Can there be a doubt as to the 
result ? When we consider steam power in time of war carried 
out into all its multiform ramifications, what merchantman cstn 
escape capture ? What harbor afford shelter ? What village resist 
plunder ? What city destruction ? What country invasion ? 
Steam power alone can cope with steam power, and therefore the 
relative naval force of nations can be measured by no other scale. 
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Hence we see all the maritime nations upon earth reduced to the 
same level, and the work of destruction, upon a lai^e scale, must 
begin afresh. All the existing navies of the earth are not worth a 
pepper com. They will neither augment, nor diminish the power 
of a nation in any future maritime warfare. We may just stand 
upon their ruins, and witness kingdoms, empires,, ^and republics, 
all starting anew in the career of naval achievements, and pressing 
forward towards those grand results which wait upon superiority. 

Nothing but a steam power navy, in the present advanced state 
of steam navigation, can protect itself, much more a nation from 
insult It would seem therefore preposterous and absurd, for any 
nation to exhaust its resources upon so useless and lumbering a 
thing as a sailing-ship of war. The apathy with which this great 
subject is regarded in high places, if indeed it be regarded at all, 
is quite surprising. But the time is hastening on when its power 
will he felt 

England, in all the spreadings of her vast empire, her universal 
commerce, great in amos, great in peace ; England, first in minral 
excellence, in mechanics, in manufactures, in literature, in the 
arts, in opulence, in every thing which exalts and adorns a na- 
tion, and I may be permitted, after a residence of more than thirty 
years in her metropolis, to say, all this and a thouisand times more. 
England, with all this radiance encircling her crown, is at this 
moment more exposed than emy other nation to the ruthless hand 
of the invader. It is not enough that she has strength to crush 
invasion, she wants the power to prevent it. That she can never 
have without a steam navy. 

Your oh't serv% 
^ ' JuKHTS Skith. 

London, Oct. 19th, 1838. 

Remarks by the Senior Editor. — ^It being obvious that certain 
objections to the views of Mr. Smith would present themselves to 
many readers, a letter, dated Dee. 3d, was addressed to his cor- 
respondent in New York, to which the following is an answer; 

LETTER in. 

TO PROF. SILLIMAir. 

Dear Sir — ^In reply to your queries I try to answer each in its 
order, comm^icing with " What for instance will the sparless, 
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sailless ship do when in mid-ocean her machinery gives way, 
(perhaps the main axis of the wheels of motion,) or should her 
boilers burst, how will she get on then,'and what will become of, 
it may be, two hundred or three hundred people or more, rolling 
about in the sea, when^ their steam paddles being idle, they have 
consumed their provisions and do not speak any vessel ?" 

Answer. I do not understand Mr. Smith as doing away with 
the use of masts entirely, but only so arranging them upon a bolt 
axis or otherwise, that they can be unshipped or rigged at pleasure. 
The basis of his argument as I understand it is, that the great re- 
sistance which they meet in adverse winds, counterbalances the 
use of them, and therefore in doing away with the top hamper, 
they could be easily rigged so as to lie upon deck, to be used in 
case of need. If so rigged^ the case you contemplate of " break- 
ing the main ims of Wheels of motion, or bursting of boiler," must 
be provided for by resorting to the movable masts. Steamers 
might have two or more engines detached from each other, as is 
the case with the British dueen, so that in the event of the burst- 
ing of one boiler or injury to one engine, the other would remain 
in full operation, and a case would hardly occur when both en- 
gines would be disabled at the same time. 

The next question, "How are the great warlike steam navies 
to te supplied with fuel ? Even if the countries hav^ wood, that 
will last but a little while, as coal cannot be obtained in every ma- 
ritime country, and if it could, enough could not be carried for a 
long cruise?'^ 

Answer. Here again I understand that the plan of Mr. Smith 
for steam ^hips of war, is more one of defense than of aggression, 
and his argimient seems based upon this position. I do not think 
he contemplated that steam ships of wax would be sent on long 
cruises, but to be relied upon more as a means of defense. 

The British Queen is one of our line of ships, and we have 

some expectation that she will arrive in January, yet she may not 

be here before February, It would afford me great pleasure to 

introduce you to the ship whenever she does arrive, and I shall 

not fail to inform you of it. 

With much respect, dear sir^ yours very truly, 

Henbt Smith. 
New York, Dec. 12th, 1838. 

Vol. XXXV.— No. 2. 43 
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Art. XIII, — On a New aivd Effectual Method of Preserving 
Specimens of Organic Nature^ and of obviating the Blanch- 
ing Influences of Light, and the Depredations of Insects; — 
most Advantageously Applicable to the Formation and Un- 
limited Preservation of a Hortus Siccus, or Museum of Dried 
Plants ; by John L. Riddell, M. D., Professor of Chemistry 
and Materia Medica, in the Medical College of Louisiana. 

" Corpora non agunt nisi sint soluta.*' 

It is conceded, I believe, that light exerts to influence in chem- 
ical changes, by modifpng or exacting the inherent electrical en- 
ergies of material particles. This influence has been observed 
times innumerable by every one, in the blanching or fading of 
organic colors. Pew, I apprehend, could be found, who would 
be willing, upon the first proposal, to believe in the possibility of 
easily and completely averting this fading power of light, and of 
confeMng immutability upon the organic tints which are con- 
sidered as most delicate and evanescent. 

The possibility of so doing may perhaps b6 made theoretically 
to appear, thus : — The particles of an absolutely solid body can 
suffier no change, because they are inter se immovable. A with- 
ering leaf, exposed, to air and light, fkdes and decays, because 
there is moisture present. Liquid water fills myriads of its in- 
sensible pores and intercellular spaces. The leaf may be dry ex- 
ternally, — ^nay, it may be apparently dry within ; yet it is really 
imbued with more or less of Water. This water may give fluid- 
ity to the fading coloring matter, either by immediate solution, or 
by becoming iiiipregnated with, acid substances. But it is chiefly 
by absorbing, and thus giving liquidity to oxygen gas ffbm com- 
mon air, that it contributes to change^ Besides, it is favorable to 
chemical action, by standing ready to dissolve and remove some 
or all of the eliminated products. Water, moreover, may exert 
an indirect agency in hastening organic changes, by favoring the 
existence of insects and animalcules. Light renders the chem^ 
ical aflinities concerned more active, and thereby soon accom- 
plishes changes which time and other circumstances would ac- 
complish without it. Those conditions only, on which the 
power of assuming the liquid state depends, are essential. Re- 
move them, and no change can occur. 
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My plan consists in wholly abstracting the moisture from the 
specimen to be preserved, having . previously inclosed it in some 
material ijnpervious to^r or moisture, in Older that the condition 
of absolute dryness may be perpetually maintained. The desic- 
cative substance which I make use of, is unslacked Ume ; and 
though other agents might be used, this seems to answer in all 
cases so perfectly well, as to leave nothing to- be desired. Pure 
quicklime, it is well known, will absorb near one third its weight 
of water in the process of slacking, yielding a powder apparently 
as free from moisture a3 at first. 

I will first explain the manner in which botanical specimens axe 
to be framed for ccMistant exposure on the walls of a museum or 
lecture room. 

Take a specimen, recently dried. in the usual way, between 
folds of bibulous peiper, in order that every shade of color may be 
natural and fresh as Ufe ; procure a pane of glass of sufficient 
size, and a plate of tin, zinc, copper, or sheet lead,*' half an inch 
longer and half an inch broader than the pane of glass; bend 
this around the edges so that it will embrace the glass ; remove 
the latter, and place in the shallow cavity a thin layer ^f cotton 
batting ; upon this, ^ift a thin stratum of the powder of quick 
lime; over this another layer of batting; upon this a sheet of 
tissue paper, and on the tissue paper, the specimen and label. 
Over aU, place the clean pane of glass ; press it gently down, 
and carefully turn over it the^ edges of the metalUc plates. Se- 
cure the junction of the glass and metal with a ceroid or resi- 
nous cement, as bees' wax, shellac, or sealing wax : or what is 
more convenient, and seems to answer well, fill the crevices with 
stiff glazier's putty, and when that gets dry, pass over it with 
thick JapaA varnish, of which two or three successive coats may 
be used. If the back be of sheet tin, zinc, copper, or thick sheet 
lead, a ring may be soldered to one end, for the purpose of hang- 
ing up without further preparatipn. But if very thin sheet lead 
he used, it may require to be first protected by a back of binder's 
board and some kind of frame. 

With a view of subjecting theory to the test of experiment, I 
enclosed in this manner a dried specimen of Lycopqdium apodum, 
and also attached a p^t of the same specimen by means of stick- 

* The sheet lead which lines tea boxes answers very well. 
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ing wafr to the outer surface of the glass. It was exposed to air 
and sunshine in a high and sheltered situation. After the lapse 
of two or three days, the outer specimen had obviously begun to 
lose its color, and was inclining to yellow, while the enclosed spe- 
cimen, equally exposed to light, still retained its vivid green and 
apparent freshness. The outer specimen continued to fade until 
it became neiffly decolored ; but the enclosed one suffered not the 
slightest change in appearance. 

It is not essential that the specimen should be dried pireviously 
to being thus enclosed. By increasing the quantity of lime to 
three or four times the weight of the substance to be desiccated, 
a specimen just plucked may be carefully arranged beneath the 
glass — it may be then subjected for a couple of days to a few 
pounds of pressure, may be seated up and never afterwards re- 
moved. The degree of perfection with which the most delicate 
tints of flowers can thus be preserved, is incapable of being sur- 
passed. In the i^pace of two or three days, the specimen generally 
becomes more thoroughly dry than it is practicable to render it 
by bibulous paper. 

Upon carefully surrounding fresh specimens of Asclepias Dra- 
keana* and Rosa Grallica, with fine powder of quick lime, in a 
close tin box, complete desiccation was accomplished in a single 
day ; and I was agreeably surprised in finding, that the lime had 
not in the least modified any of the colors. The flowers were 
taken out of their natural shape and color, but stiflF and brittle 
from dryness. It is sometimes rather diflicult, however, to re- 
move all the lime from some portions of the flowers. Probably it 
would be best to fill the interior of deep flowers, with fine clean 
sand, before burying them in the powder of lime. In this wa:y, 
fruits, fungi, insects, small fish, and even reptiles, may be eflFectu- 
ally embalmed. 

In common herbals the flower is rudely crushed ; the import- 
ant organs from which generic characters are drawn, are deform- 
ed, displaced, and often incorporated into a seemingly homoge- 
neous mass ; and the fine colors, if they do not become even com- 
pletely faded, are never preserved for any great length of time with- 
out deterioration. Large specimens exhibiting the stem, branches, 
leaves, and mode of infloifescence, may well enough be kept in 
- -^- ■■■■ - -' - ..■•■- 

* Undescribed. Flowers yellow und fximson. ^Louisiana. 
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an herbal after the usual maimer, with the precautions I shall 
soon point out ; but for the preservation of most flowers and flo- 
ral organs, I would recommend a plan like the following : — 

Throw into a jar which can be closely covered, samples of dif- 
ferent flowers as they come to hand ; immediately stft upon them 
finely pulverized quick lime, so as to bury them. Again and again 
throw in other flowers, covering them in the same way, until 
the jar is full. It may be well enough, for reasons already explain- 
ed, to fill the cup of the flowers with fine writing sand, before cov- 
ering them with hme. At any time the lime and flowers may 
be gently poured out, and the flowers, now perfectly dry, care- 
fully picked up with little forceps. These flowers may be a.t- 
tiached to twigs of trees or branches of sea fan or coral, and be en- 
closed with a few small lumps of quick lime in 'a, sealed glass jar, 
in such a way that they can be conveniently inspected. Flint 
glass phials will answer very well for such as are small. A much 
neater method is to enclose them in the same way in a shallow 
box lined with, metal, and covered with plate glass. In none of 
these arrangements, if the sealing be perfect and the lime good, 
will the flowers be noticed to fade from the influence of light. 

The same principles may be applied in defending a common 
herbal from the depredation Sf insects and firom further change 
by fading. In order to explain a method of efiecting these de- 
siderata, I will here introduce the plan which I am now about 
- putting into practice myself. I procure those lai^e tin boxes in 
which French silks are imported to this city. Any desirable num- 
ber of themjL of similar size, can be bought here for a dollar a piece. 
They are near four feet long, by three feet broad and two feet 
high. A part of one side must be handsomely cut out for a door. 
This door may be made either of tin plate, or of a lai^e pane of 
thick crown glass firamed and sealed in metal. It must be at- 
tached to the box by hinges ; its inner surface near the margin 
must present a continuous band of gum elastic ; around the mar- 
gin must be eight or ten fastenings, in order to close the opening 
completely, by pressing the opposing surfaces pf metal upon the 
gum elastic. The door placQ might be rendered more substan- 
tial, by soldering around it such brass strips as are used in fasten- 
ing down stair carpets ; and corresponding strips might also be 
soldered upon the door itself. These boxes may be painted, and 
arranged on a series of handsome shelves. Besides containing 
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the folios of botanical specimens, they must each contain a vessel 
partly filled with unslacked lime, which will always maintain 
when the door is kept shut, an inclosed atmosphere of such ex- 
treme dryness that no living thing can exist there^ and no chemi- 
cal change go on. ^ 

I am of opinion, that as botanists are in the habit of mutually 
interchanging specimens, they would find it greatly to their ad- 
vantage to adopt a somewhat similar mode of enveloping the 
packages to be sent. The length of the tin or zinc boxes should 
be about twenty two inches, the breadth near thirteen, and the 
thickness from one to six inches. The opening for the cover 
may then be twenty one by twelve inches ; and the cover, be- 
sides having six or eight nut and screw fastenings, ^may be ce- 
mented on by bees' wax or sealing wax. On each side the spe- 
cimens next the metal, may be placed tfiin layers of powdered 
quick lime in cotton batting. In t^is way, no damage would be 
likely to occur to specimens in transportation. These boxes, 
having no other use, might be considered as belonging to the 
firaternity of botanists, rather than to individuals. - 

In conclusion, I cannot but anticipate that the mode of forming 
collections or museums of plants, by inclosing handsorue speci- 
mens behind glass, will hereafter contribute greatly to the diffu- 
sion and improvement of botanical science. It is not my design, 
at this time, to set forth in detail the various excellences and 
advantages of such a method. To the reflecting reader they 
must be "already obvious. The same principles may be beauti- 
fully applied in preserving bouquets of natural flowers, beneath 
glass bells, as mantel ornsunents. The same plan cannot fail of 
answering admirably in preserving collections of insects. Even 
miniatiHres, larger ^paintings, documents, in short, almost any sub- 
stance, whether of organic or inorganic nature, may be thus 
saved from the merciless band of time. 

New Orleans, November 26, 1838. 
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Art. XIV. — Electro-McigneHc Engine, constructed by the late 
A. W. Campbell, o/ New Orleans, — communicated by Prof. 

RiPDELL. 

This engine, now in my possession, was the result of two or 
three years of study and nmnerous experimental trials. Mr. 
Campbell was a teacher by profession. His opportunities for ac- 
quiring a knowledge of ^.natural science were very limited, but 
his zeal and singleness of purpose are seldom exceeded. He 
died in January, 1838, leaving his design not quite finished. 

His engine differs in some respects from those constructed by 
others. It consists essentially of two large and solid electro- 
magnets, of soft iron, iq. the form of the letter U, coated with 
coils of copper strips one inch broad by half a line in thickness. 
These copper coils are insulated by being wound with strips of 
paper. The electro-magnets weigh, each, about one hundred 
pounds, and are arranged horizontally, the opposing poles being 
about eight inches apart. Between them plays the keeper of soft 




iron, K, after the manner of a piston of a steam engine. When 
the magnet, R, is connected with an active pair of galvanic plates, 
K is attracted by its poles. A reversed current of the galvanic 
fluid from a smaller pair of plates, is then sent around the mag- 
net, sufficient in quantity to destroy its magnetism the moment 
after the connection with the large^ galvanic pair is broken. At 
this instant the magnet L is made to attract the keeper ; the con- 
nection is then broken, and the current reversed as before ; and 
thus a returning horizontal piotion is given to the keeper and its 
appurtenances. The connections are broken and reversed by the 
dipping of amalgamated slips of copper into mercury. 

New Orleans, Noyember, 1838. 
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Art. XT. — Miscellaneous Notices in Opelousas, AttakapaSj, ^c ; 
by Prof. W. M. Carpenter. 

JackBon^ Lou., Nov. 8th, 1838. 

TO PROF. 8ILLIMAN. 

Dear Sir — ^I promised, some time since, to give you some- 
thing on the prairie formation of the Opelousas and Attakapas 
country ; but after an examination during two summers, I have 
not been able to find much that is worth reporting. The 
formation on which the prairies rest, is nearly the same as 
that extending east of the Mississippi River, and across the 
southern states to the Carolinas and Georgia. The age is evi- 
dently the same, and the only apparent difference is in the color 
of some of the layers, those on the east of the Mississippi being 
derived from the Alleghany Mountains, and all those west of the 
the river, having the deep ferruginous tinge peculiar to the sedi^r 
ment brought down from the Rocky Mountains. I observed lay- 
ers of this kind as far west as the borders of Texas, wherever 
wells were sunk to any depth. The superior layer, or that upon 
which the prairies immediately rest, is a whitish day containing 
ferruginous gravel and rough calcareous concretions ; it is per- 
fectly impermeable to water, and this may, in some degree, ac- 
count for the absence of permanent vegetation ; the soil lying 
upon this, being very thin and holding all the water during wet 
spells, and on account of its small depth, drying very rapidly and 
thoroughly under the influence of the sun, at other times, be- 
comes subject to great extremes of saturation and drought. This 
may be one reason why the vegetation of these prairies is almost 
entirely of a transient nature ; thus,^ in wet seasons, those plants 
are seen in abundance, which prefer wet localities, but these al- 
ways disappear at the approach of drought. No plants are per- 
manent except some hardy species of thorn trees, which bear 
these extremes, and even these are stinted. The drought is 
most injurious, for when a spot is shaded, trees grow to a large 
size. On all these prairies there are ponds, which, on, account of 
the impervious nature of the clay, contain water at all seasons. 
They are often situated on the highest part of the prairie. They 
are surrounded by the Zizania, Thalia dealbata, Cyperus articu- 
latus, ismd many other marsh plants. These ponds seem to be 
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gradually filling up with yegetabte matter, and are no doubt rich 
in fossils of the mastodon, and perhaps other animals. During the 
last summer I visited three localities, at which remains of the 
mastodon have been found, and obtained some pieces. , At one. 
place, a miie distant from the village of Qpelo^isas, an entire skull 
was disinterred, but it crumbled on exposure to the air, and noth- 
ing remained except the leeth \ it must have been very large. It 
was discovered in excavating, in very dry weather, in order to 
deepen one of these marshy ponds for the use of stock. At about 
six feet from the surface, they came to the head and some of the 
vertebrae, and then to a few ribs, all of which were in the natural 
position, indicating the erect posture. Unforttmately, rain drove 
them from the search, and on account of the increased depth of 
the porild it has never been dug since.* 

A few days since,. I visited a somewhat curious deposit of bitu- 
minized' wood in this parish, (East Feliciana,) the bituminization 
being very perfect and very recent. It is at Port Hudson, oia the 
Mississippi Riveri The following is a description of the place. 
The village is situated on a bluff, sixty or seventy feet high. 
This bluff reposes, as this whole country does, on a thick bed of 
blue aluminous clay, which forras the beds of most of our water 
courses, and w^ars very $lowly by the action of water. At that 
place, the upper surface of the clay |s considerably below high wa- 
ter. , The bluff has been long falling iri from being undermined 
by springs, which run out above the blue clay, and by the action 
of the current of the Mississippi ; but the blue clay does not wear 
away near sis fast, and for this reason it extends some distance be- 
yond the base of the bluff. \x seems that upon this shelf, the 
Mississippi has made a considerable deposit, of the common kind, 
containing a great many fragments, and sometimes entire logs: 
after this deposit took place, a considerable mass of efarth must 
have fallen, covering the former one. The remarkably low wa- 
ter, together with the removal of the superincumbent earth to 
form a new landing place, has exposed the formation. The smaller 
logs are often entirely bituminized, and changed into a glossy 
black coal, in which no trace of fibre can be perceived ; still the 
fonnation must be very recent, for in the most perfectly bitumin- 
ized pieces there are frequent marks of the axe, looking as though 

* In the low hinds bordering on the Calcasin River and Sabine, there are nu- 
merous springs of petroleum. 
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it was done but yesterday. The limbs are very mucH flattened, 
but otherwise, their external appearance is the same as usual in 
the species, which can easily be determined, being oak, walnut, 
hickory, &^. The lai^er logs and fragments have undergone the 
transformation in various degrees,^some being of a soft and spongy 
texture. Many are in the state of perfect coal at one end, or oh one 
side, and have undergone no change except softening at the other. 



Abt. XVI.— 0» the JJquefaction and Solidification of Carbonic 
Addff^ by J. K. Mtfchell, M. D. 

In the year 1823, public attention was strongly drawn to the 
subject of the liquefaction by pressure of the, so called, 4)ernia- 
nent gases, by Mr., now Sir Michael Paraday.f Among the 
aerial fluids, <5art)onic acid was distinguished as requiring a force 
of 36 atmospheres at 32° F. to coerce it into the liquid state. 
Bis ingenious and , hazardous experiments were conducted in 
glass tubes ; and he depended on the accumulation of newly 
generated gas for the necessary pressure: 

Mr. Brunei,! in a subsequent endeavor to apply compressed 
gases to mechanical purposes, produced a^pint and a half of liquid 
carbonic acid, which, even at high temperatures, he confined in 
a series of small brass tubes not above the 3V ^^ an inch in the 
thickness of their walls. 

This interesting subject was not again publicly agitated, until 
the appearance in December, 1835, of a report on the liquefac- 
tion of carbonic acid on a comparatively large scsile. In the last 
number for that year of the Annalfs de Chimie et de Physique^ 
M. Thilorier described the properties of liquid carbonic acid in 
detail. According to him, this liquid demands for its existence 
as such at 32° P., a pressure, as stated by Sir M. Faraday, of 36 
atmospheres. Its specific gravity is at the same temperature 
0.830, at — 4P F.— 0.900, and at 86°— 0.600. It is therefore en- 
larged by heat 3.407 .times as much as its own or any other gas, 
when carried from 32° to 86°. From — 4° to 32°, its expansion 
is almost exactly equal to that of the gases. <5> 

* From the Journal of the Franklin Institute. 

t Philos. Trans. Lond, t Quart. Joum. Vol. xli. 

$ See at page 301 of this number, a notice of Mr. Robert Addams' experiments 
on this subject, and that of Dr. Torrej, in our miacellanj.-^EDS. 
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.M. Thilorier found also that the expansive force, is altered by- 
heat so as to amount at 86° to 73 atmospheres, and at —4° to 
26 atmospheres. The density of the gas when resting over the 
liquid at 86°, is stated at 130 times the density of that which is 
compressed by the force of one atmosphere. Its pressure is there- 
fore at 86° not much more .than one half of that which its den- 
sity would indiciaite. 

When liquid, the carbonic acid is, on the isame authority, imr 
miscible with water and the fat oils, but is readily united with 
ether, alcohol, naphthaj oil of turpentine and carburet of sulphur. 
Although potassium decomposes it, lead, iron, copper, and the 
other easily oxidized metals, do not act on it.* 

The thermometric temperature observed in the jet by Thilorier, 
appears to be erroneously stated ; for, as the solid 19, at its forma* 
tion, not below — 90°, and as the act of solidification of any vdpor 
or liquid keeps the temperature, for the time, at the highest point 
compatible with the existence of the particular solid under ob- 
servation, it follows that the jet of carbonic acid cannot fall 
below its freezing point. Immediately after its production, the 
carbonic snow begins to grow colder^ and may be made to reach 
— 109° in the air, - — 136° under an exhausted receiver. When 
moistened with ether, it can be depressed to- — 146°. Professor 
Hare's ether acts muph more effectually than sulphuric ether.f 

At the immediately subsequent sitting of the Academy of Sci- 
ences, Thilorier announced the important fact that he had solid- 
ified carbonic acid. This he effected by suffering the liquid to 
escape into a bottle, or box, where, by the sudden gasefaction of 
a part, the remainder was fix)2en by the extreme cold thus pro- 
duced. The solid is white, light, evaporable, and excessively 
cold. Because,, surrounded by an atmosphere of gas which is 
constantly escaping from it, a fragment of it touched lightly by 
the finger, glides rapidly as over a plane surface. 

Its evaporation is so complete as to leave no other trace of 
moisture than that which is caused by the coldness and conse- 
quent atmospheric humectation. 

♦ AmoDg the most remarkable of the phenomena observed by Thilorier, was 
the intense cold pvoduced bj the sudden liberation of the liquid and its conversion 
into gas. A jet of it depressed the thermometer to ^—130° F., and when snlphorio 
ether had been previously mixed with the liquefied gas, the refiigerating effects 
were more marked both on mercury and the sensations. 

t See Dr. Hare's account of his Ether, at page 3S8, in this number.— Eds. 
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The force of its gasefisbction is alleged to be eqaal to, but not 
80 sudden as, that of gunpowder. 

The temperature at which the solidification took place was 
presumed to be about — 148^ F. ; although the experiments be- 
fore the committee of the Academy shewed — 124^. 

Such is, in substance, the account by M. Thilorier of his noTd 
and curious discoFery, reported in the Annales da Chknie, No 
description of the method of procedure, or of the apparatus used, 
is. annexed ; and we are left to conjecture, and to the imperfect 
description of traFellers, for any fisurther knowledge of either. 

Having repeated the experiments of Thilorier, I deem it not 
useless to subjoin a draught of the instrument withr which, aided 
by the suggestions of an intelligent pupil in France, and the as- 
sistance of friends here, I wa$ enabled successfully to repeat most 
of the experiments of Thilorier, and to verify some, and correct 
other, of his results. 

The apparatus consists of a generator of cast irouj A, supported 
by a wooden stand, B, a receiver, F, also of cast iron, connected 
to the generator by a br^ss tube, and fastened firmly to it by the 
stirrup screw, K ; H, I,- J, are stopncocks, G, the nozzleof a pipe, 
L, a glass level-gauge, and S, M, R, a pressure-gauge. 

The generator is 20 inches long and 6 inches in diameter ex* 
teriorly. Its cavity is 16 inches deep, and 3 inches, nearly, in 
diameter, so that it will hold about 4 pints. The walls are, of 
course, about li^ incbes in thickness. At the top, an aperture of 
two inches in diameter is closed by a strong wrought iron screw, 
the shoulder of whicjb is let in about a quarter.of an indh. The 
collar is of block tin, tulmed to the size of the shoulder of the 
screw. There is a liioie in the head of the screw E for the re* 
ceptioh of a long, strong ircm bar. 

The copper cup, N, IJ inches wide, and 9 inches long, holds 
about 12 fluid ounces. There is a little handle at the top, and a 
doi^r wire at the bottom, which makes the whole length a little 
less than that of the cavity of the generator. This cup is used 
to introduce the sulphuric acid. 

' The bra§s tube between the generator and receiver is divided 
into two parts of equal length, which admit of being united by 
means of a conical juncture, kept tight by the stirrup and screw, 
K, K. Each of these portions^ of the tube may be closed or 
opened at pleasure by a stop cock. One is placed at I, another 
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at J ; so that when the receiver is being separated from the gen- 
erator, the contents of botlj may be retained. The stop-cocks in 
common use are inadequate to resist the pressure, and therefore a 
screw stop-cock is indiq)ensable. It is made to close a small 
aperture by means of a conical point, and having a double cone, 
it closes an outlet also when the cock is completely open^ s6 as 
to prevent the escape of gas by the sides of the screw. 

The receiver, F, is of the capacity of about a pint The pipe, 
G, O, turned at a right angle at G, descends so as almost to touch 
the bottom of the cavity in F. The stop-cock H, G, is similar 
to I and L L is a glass tube connected at each end to a socket 
of brass, which communicates with the interior of F. It js the 
gauge for observing the level of the liquid in F. 

The gauge for measuring the' pressure is peculiar. Into a 
wrought iron box, S, are inserted, by screws, two sockets, T and 
U. The former descends almost to the bottom of the box, which 
is nearly fillfed with mercury. Through the axis of the screw, 
X, a small tube passes into the cavity of S, and is continued to 
the top of it, so as to rise above the mercury. Two strong ba« 
rometer tubes, R and M, are cemented* into U arid W, and her- 
metically sealed at the upper ends. These tubes are carefully 
graduated. In one of them, U, a short cylinder of mercury is 
made to stand at Y at the commencement of the experiment. 
The oth^r, socket and allj is full of air, as no mercury is intro- 
duced into it. A very fine screw at W, enables the opei-ator to 
regulate the quantity of air in T. 

The tin cup, O, used to collect the solid acid, is covered by a 
lid, 2, perforated by a pipe, P^ whose top is full of small holes* 
The handle d, is hollow, so as to fit the end of the pipe of the 
receiver at G. To secure the hand of the operator from the cold 
produced by the experiment, the handle is carefully wrapped up 
ill some kind of cloth. 

The, apparatus is prepared for use by removing the screw ,E, 
and placing 1| lbs. of bicarbonate of soda in the generator, A, 

* The cement used was made of shell lac 3 or 4 partS) white or crude turpen- 
tine 1 part, melted at as low a temperature as possible, so as not to make bubbles 
in the mixture. This cement is very strong, but Jiable, without great care in the 
regulation of the heat, to have capillary tubes in it from the vaporization of the 
turpentine. This defect may be completely corrected, by cutting away, when 
cold, the external mass of cement, and putting on a little common cap cement, 
which melto at a much lower temperature and closed the tubes. 
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to which 24 fluid ounces of water are to be added. After ma- 
king thejse into a thin paste by stirring, 9 fluid ounces of 0001*^ 
mon sulphuric acid are to be poured iilto the copper cup, N, and 
that is to be let down by a crook of wire into the generator. 
After the screw, E, has been firmly applied, and the stop-cock, 
J, closed, the contents of the generator are to be btought into ad- 
mixture by moving it round to a horizontal position on the swivel 
D, which is supported by the wooden frame, B, B. There is. a 
check bar at C. TThis nobotion is to be repeated several times. In 
about ten minutes the whole of the carbonic acid is liberated, 
and exists in A, chiefly ia a liquid state. 

The next step in the process is to attach, by means of the stir- 
rup «nd screw, K, K^ the receiver, F, previously cooied by ice. 
The keys, land J, may then be opened slowly, and instantly the 
liquid carbonic acid is perceptible in the gauge, L. At the end 
of ten minutes, the conununication with the generator may be 
cut oflf — when about eight fluid ounces of liquid acid at 339 F. 
will be found in the receiver.^ / 

By letting this liquid into the box, O, through the pipe, 6, a 
large part of it is instantly expanded into gas, which escaj)es 
through the tube, P. The coldness consequent on the^ enormous 
expansion, freezes another part of the, liquid, which falls to the 
bottom of O. About one drachm of soUd matter is thus formed 
for each ounce of liquid.' 

The porosity and volatile character of the solid render its spe- 
cific gravity of difficult ascertainment. When recently formed, it 
is aboutthe weight of carbonate of magnesia, and when strongly 
compressed by the fingers, its density is nearly doubled. SoUd 
carbonic acid is of a perfect whiteness, and of a soft and spongy 
texture, very like slightly moistened and aggregated snow. ^ It 
evaporates rapidly, becoming thereby colder and colder, but the 
coldness produced seems to steadily lessen' the evaporation, so 
that the mass may be kept for some time. A quantity weighing 
346 grains lost from 3 to 4 grains per minute at fii^t, but did not 
entirely disappear for three hours and a half. The natural tempe- 
rature was from 76° to 79*^. The solid is most easily kept when 
compressed and rolled up in cotton or wool. Its temperature 
when newly formed is not exactly ascertainable, because it is im- 
mediately lowered by evaporation. Thilorier seems to l^ve en- 
tertained the opinion, that the greatest degree of cold was created 
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at the time of the formation of the solid. la my e:q)erimeiit8, a 
constant decrease of temperature was observed, which was accel- 
erated hy a current of air, or any other means of augmenting 
evaporation* At its formation, the carbonic snowiiepresses the 
thermometer to about — 85°. If it be confined in wool or raw 
cotton, its coolitig influence is jretarded ; if it be exposed to the 
air, especially when in* motion, the thermometer descends much 
more rapidly ; and under the receiver of an iair pump, the effect 
is •at its maximum. The greatest cold produced hythe solid car- 
bonic acid in the air was — 109°, under an exhausted receiveir 
— 136°, the natural temperature being'at +86°. 

The admixture of sulphuric ether so as to produce the appear- 
anoe of wet snow, increased the coldness, for the temperature 
then fell, under exhaustion, to — 146^ ;* a degree of cold which 
we were not able to exceed by means of any variatibn. of the 
experiment. ^ That rpsult is. most easily obtained by putting 
about two fluid drachms" of ether into the iron receiver befora 
charging it. A compound liquid may be thus formed which 
yields a snow in less quantity, but of a more facile refrigeration. 
Alcohol may replace ether in either mode, but with less decided 
efiect. In the air, the alcoholic mixture fell to -r-106°, and re- 
mained stationary. By blowing the breath on it, it fell to — 1 10°. 
Left to itself, it rose slowly to -^106° ; but on being jdaced un- 
der an exhausted receiver fell to — 134°. 

Every attempt to wet^ the carbonic soUd with water, fidled, so 
that no estimate of its relative effects could be made. 

The experiments resulting from the great cddness of the new 
solid, were very striking. Mercury placed in a cavity in it, and 
covered up with the same substance, was frozen in a few seconds. 
But the solidification of the mercury was almost inst«itly pro- 
duced by pouring it into a paste made by the addition of a Uttle 
ether. Frozen mercury is like lead, soft, and easily cut. It is 
ductile, malleable, and insonorpiis. Just as it is about to melt, 
it becomes brittle or "short," and breaks under &e point of a 
knife. These facts may account for the discrepancies of authors 
on this subject Frozen mercury sinks readily in liquid mer^ 
cury. - 



• Aa —148+32= 17B, the cold is nearly as fiir below the iee-point as 212 —38 
slSOis above it.. 
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At about — 110^ liquid ^MphurovsofiidM frozen, and the ice 
sinks in its own liquid, and at — 130^ afcoAo/ of .798, assumes a 
viscid and oily appearance, which by increase of cold, is ^ugmea- 
ted until at —146^ it is like melted wax. Alcohol of .§20 froze 
readily. 

At — 146^ sulphuric ether is not in the slightest degree altered. 

When a piece of solid carbonic acid is pressed against a living 
animal surface, it drives off the circulating ^uid^ and produces 
a ghastly white spot. If held for 16 seconds it raisfes a blister, 
and if the application be continued for 2 minutes a deep whito. 
depression with an elevated marginals perceived ; the pairt is Jrilled, 
and a slough is in time the consequence. I have thus produeed 
both bUsters and sloughs, by means, nearly as prompt as fire, but 
much less alarming to my patients. 

The specific gravity of liquid carbonic acid may be estimated 
either by weighing a given measure of it i^ a tube, and deduct- 
ing the weight of the tube, and of a superincumbent gas, or by 
means of very minute bulbs of glass aj^ suggested by Sir M. Far- 
aday. By the latter means I 9btiained the following results, 
which are compared with those of Thilorier. 







ThHorier. 


Temp. Fahr. 


Sp. Or. 


Temp. Febr. 9p- ^- 


32° 


.93 


- 32^ - .83 


430.5 - 


.8825 - 


- 


610 


.853 - 


• '^ ' . 


.740 


.7385 - 


- • __ - , 


86° - 


- 


- 86° - .60 



The specific gravity ^wurticularly at 32°, was examined repeat- 
edly, and with different bulbs, and always found to be at, or very 
near, to .93. The difference never amounted to .005. The sp. 
gr. as given by Thilorier at 32° is 83. The anomalous expansion 
of the liquid ais indicated by both sets of experiments is truly Isur- 
prising. By mine 73.85 parts raised from 32^ to 74°, or 42°, be- 
come 93 parts, and gain 19.15 parts, while the sartie bulk of the 
gases acquires in the same range of temperature only 6.46 parts, or 
the liquid is expanded very nearly three times as much as its own 
or any other gas. According to Thilorier, 60 parts gain 23 parts 
by an elevation of 64°,^while the same bulk of air would under 
like circumstances be augmented only by 6.75 parts ; or the liquid 
is nearly four times as expansive as the gases. 

Vol. XXXV.— No. 2. 45 
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As below 32^, or at reduced pressures, the augmentatioti of 
temperature is productive of much less expansive influence, we 
may infer that under the weight of a few atmospheres, as when 
near to its freezing point, liquid carbonic acid is scarcely more 
dilateable by heat than water. Between — iP and +32^, its 
expansion is 0.063 while that of dr is 0.009. These facts suggest 
the inquiry h<)w far water at very k^h temperahire and jfressure 
may be obedient to the same expansive influence, and thus by 
suddenly filling the whole interior of boiler, sometimes cause ex- 
plosions. 

The pressure of carbonic acid gas, when placed over its Uquid, 
is given by Thilorier at 32^ and 86^, as 36 and 73 atmospheres 
respectively. By means of the gauge S, M, R, — ^I found the 
pressure as follows : 

32^ - - - - 36 atmospheres. 

45<^ . . - - 45 do. 

66° - - - - 60 do. 

86° - - - - 72 do. 

The princiide of the gauge renders it capable of registering the 
pressure with great accuracy ; — ^for as one tube, M, begins to mark 
the pressure from the commencement of an experiment, and the 
mercury in the other, R, does not reach a visible point until the 
first has shown a pressure of several atmospheres, the second tube 
is equivalent in effect to one of several times its length. The 
*rst determines the amount of pressure, at which the mercury 
reaches the initial poiiit on the 2nd, and the 2nd, subsequently, 
exhibits the multiplicators of that initial quality. Thus, if when 
the mercury is at five atmospheres in M, it is at the unit mark 
in R, the value of that unit will be five, and the numbers repre- 
sentative of the pressure on R, must be multiplied by five;, or R 
is equal in effect to a tube five times its length. By these means 
very short tubes may be used to determine very high pressures. 
Inequalities in temperature, irregularities in the cement, and 
other causes, may vary the capacity. of the socket T, W, but as 
M always signifies the Unit for R, in each case, no error can arise 
from these causes. There must, of course, be a correction for 
the weight of the mercurial column in R, which is to. be added 
to the product. Care must be taken to keep the temperature of 
the vessel which holds the liquid below that of the gauge and 
tubes, otherwise the liquid will be formed by condensation in 
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the latter. This actually happened in the attempt to ascertain 
the pressure at 86^, when the natural temperature was 75^. 
Bubbles of gas were seen ascending through a liquid in M, up to 
its surface at a few inches below the mercurial cylinder. This 
as far as relates to the tubes may be avoided by prolonging the 
socket of M^ down into the mercury of the cup, so as to include 
a cylinder of common air between two cylinders, of mercury, and 
prevent any carbonic gsuii from entering either the socket, x>r the 
glass tube. A correction for the weight of this column, must in 
such case be made. 

When a glass tube, hermetically sealed at onie end,.aAd cemen- 
ted into a brass socket and screw at the other, is attached to a 
charged receiver and cooled by snow or pounded ice, liquid car- 
bonic acid may be collected in it. It is perfectly colorless and 
transparent, and the /specific gravity bulbs, previously introduced, 
are se^i to ascend or descend, as the temperature is altered. 
When the tube so charged is opened, the liquid becomes vio- 
lently agitated, escapes pipidly, grows colder and. colder, and 
fijoally th6 remainder is converted into a solid, more dense than 
the &iow already described, but nearly wiiite, and very petrous. 
If the tube be exposed to a paste of carbonic snow and ether, the 
liquid is solidified into amass which is not porous but which sinks 
in the liquid as the latter is formed again by the melting of the solid. 

The analogy between Uquid carbonic acid and water, is thus 
completed for we have liquid, vapor, snow, tad ice, exhibited by 
both. 

By the previous introduction of water, ether, alcohol, metals, 
oxides, or oils, &c. into such tubes, and then filling them with 
liquid carbonic acid, the resulting phenomena may be easily 
observed* Water being heavier rests below the new liquid, and 
does not appear to mingle with it even at the>surface of contact, 
for when the latter is let off no bubbles appear in the water, aind 
it is frozen at the top into solid iee. 

When alcohol or ether is introduced, the new liquid falls 
through it in streams, as water would do, but soon renders it 
milky by mixture. The removal of the pressure causes a violent 
effervescence,. and immediately the clear, colorless ether, or. al- 
cohol, is seen alone in the tube ; no solid being formed. When 
alcohol holds shell-lac in solution, the acid causes its precipitation 
in light whitish flocculi, which are immediately re-dissolved 
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When the acid is isuffered to fly off. Nothing remains but the 
brown lac-stained liquid. 

Liquid carbonic acid did not appear taact on any of the metals 
or oxides, but the experiments on this point demand a further 
examination. Its inaction is probably owing to the want of the 
force of ' presence,' or of ' disposing affinity.' 

YPTien the liquid has been frozen in a tube of glass, the tube 
may be melted off by the blow pipe, and hermetically sealed. 
Such a tube will always retain the liquid, or gas, the former, if 
in sufficient quantity, at all temperatures, if not, the latter alone 
will be found in it at high temperatures. I have one such tube, 
which begjins to show moisture at 56^, and exhibits a constantly 
elongated cylinder of liquid, as the coldness is increased. At 32^ 
the cylinder is about half an inch in length. 

Carbonic acid mechanically powerful as it is, is not applicable, 
perhaps, either to locomotion or projection ; but though the rea- 
sons for this are most of them obvious, the Franklin Institute has 
appointjed a committee to investigate and report on the subject, 
that the exact truth may be known, and the waste of time and 
talent likely otherwise to be experienced, be saved to the country. 



Art. XVII. — On a general Eledro-Magnetic and Magneto- 
Electric Formula. 

Extracted from the Journal of ChemiBtry, by Erdmann and Schweigger Seidel , and 
forwarded fbr insertion in this Journal. - 

Mr. Schweigger refSeated on the 26th of July, 1834, before 
the Society of Physiciens of Halle, several of the experiments 
which he had already pe^rmed in his public lectures in the 
University. He Remonstrated by those experiments that a mag- 
net turning around its axis, produces a greater accumulation of 
electijcity than a couple of small disks of zinc and copper, of 
about the. size of a half crown, (or half dollar,) and are wetted 
in a solution of muriate of soda. For whilst the current of this 
hydro-electric combipation produced a constant deviation of the 
needle of 30^ to 40^, they observed in turning the magnet, in- 
stantaneous deviations of 160° tp 170°^ and the magnet being con- 
tinually turned, the needle finally shopped between 60° and 70°. 
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In those experiments Mr. Schweigger employed an electro-mag^ 
netic multiplier, formed of only six brass-wires, one twelfth of 
an inch in thickness, which we shall designate by AE, A'E', 
A^'E'', &c., and of which each was folded, as shows in the fig. 1, 
the line ABODE; , By means of small grooves filled with mer- 
cury, the extremities oi these wires can be placed in commu- 
nication in two modes, and thus send the current at will either 
from the first wire AE into the second A'E'; from this into 
the third A^'E''^, &c. ; or in causing to communicate on one part 
all the extremities A, A', K"^ and on the other, the extremities 
E, B', 'E/\ through the six wires at once. In this last disposition, 
when the multiplier forms but one circuit, the current produced 
by the rotation of a magnet, and conducted to the multiplier by 
conductors of a pretty large mass, (thick bands of copper,) causes 
the needle to deviate instantaneously 80° to 90°, and if the needle 
continues to be turned, stops finally between 60° to 60°. If, the 
multiplier remaining the same, two disks of zinc and copper, 
wetted with a saline solution, are used, the constant deviation of 
thB needle is but 10° to 16°. , 



Fig. 1. 



Fig. 2. 
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An ordinary multiplier, of which Mr. Faraday made use, 
composed of numerous turns, and formed with a wire, thin, and 
very long, folded as shown by fig. 2, (that which, according to 
the Journal of Chemistry and t^hysics, by Mr. Schweigger, 1826, 
Vol. Ill, is the best form which can be given to it,) produces a 
deviation of only 10° to 16°, by the current of the sajoie magnet 
turning round its axis. By a proper combination of several mag- 
nets turning around their axes, this same multiplier (fig. 2,) 
shows an increase of the electric force, whilst the multiplier, 
which we described in the beginning of this note, and is destined 
— J . — — — — - • — " 

* See J. S. C. Schweigger Qber Mythologie. Tab. I. Fig. I. 
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to measure the quantity of electricity and not its tension, indi- 
cates, on the contrary, a decrease of strength. 

Several variations of this experiment are easily deduced from 
the figure given above, (fig. 3,) which may be considered a gen- 
eral magneto-electric and electro-magnetic formula. In order to 
justify the idea of using the figure of man, we will request our read* 
ers to peruse what Mr. Pouillet says on the subject of the elec« 
tro-magnetic figure of Mr. Ampere.* The two stars on the head 
of those two figures are the symbol of the two electricities at the 
moment they unite, and the position of the same figures indi* 
cates the movement of the electric spark, as going from above 
downwards, and it is in fact thus that lightning (foudre) or- 
dinarily moves. They know that thb movement, from 8*ove 
downwards^ of the electric spark produces magnetization all 
around it and in a plane perpendicular to its direction, and the 
whole passes exactly in * the same manner dis if the magnet* 
isoL were conveyed by nn austral pole, (that is to say, the pole 
of a magnetized needle directed to the north,) which is con- 
ducted in the same plane on the left, (from the west south« 
ward, towards the east, &c.,) and by a northern pole inseparable 
from it, which is conducted to the right, (from the east south- 
Ward, to the west, &c.) It is thus that the figure A turning to 
the left, is the symbol of the austral magnetism, and the figure B 
turning to the right, that of the northern magnetism. 

It is seen then that the direction of the spark or of the^electric 
current, is indicated by the situation of these two figures, and that 
the movement of these same figures expresses the situation of the 
magnetic pole according to all the tangents, which, as indicated 
by this motion, are all comprehended in a plane perpendicular 
to the direction of the spark. ^ All that is essential to electro- 
mgnetism being thus explained, our design is evidently a gen- 
eral symbol of the electro-magnetic {iienomena, or a general 
formula, the application of which to all particular cases is very 
easy. ^ 

But this design is also a general magneto-electric formula. 
If, fox example, the south pole of a magnet enter into an 
helix of copper wire, it produces evidently a separation of the 
magnetic fluid, since the northern magnetism is attracted and 

• Pouillet, Elem. de Phys. exp. Paris. 1832. Tom. L P. 2. p. 242. 
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the southern magnetism repulsed. In taking this movement of 
the ncH'them and southern niagnetism for the commencement of 
revolutions in opposite directions of the two figures, they can be 
put in the helix in a corresponding manner, the situation of the 
figures which result .from it will account then for the direction of 
the electric current. 

If a southeTrn pole, for example, is turned to the left around 
its axis, let us fancy the symbol of the southern magnetism in^ 
troduced into the interior of the magnet in a situation corres- 
ponding to the direction of rotation : the electric current resulting 
from this, will be directed then from the head of the figure 
spoken of towards the feet. It is evident that the wire com- 
municating to the southern pole, receives the northern magnet- 
ism at tJie place of contact, whether this contact is efiected imme- 
diately or by the agency of the mercury. It will be seen that 
this wire will turn respectively to the right if the southern pole 
turns to the left, conformably to our symbol. And in effect, is 
the essential point in this trial, and departing heince, we can 
easily obtain a long series of varied and instructive experiments^ 

It is necessary to warn all those who intend to repeat them, 
to take all precautions to avoid thermo-electric currents, the mul- 
tiplier described above being very subject to them. In effect, 
it can be easily demonstrated in experimenting in the man- 
ner indicated above, ^lat the thermo-electric current is. greater 
than an hydro-electric cur/ent produced by a single pair of zinc 
and copper disks, which are about equal in isize to a crown, (or 
half dollar,) and are wetted with a solution of muriate of soda. 



Akt. XVIIT. — -Fossil Encrinite; by John G. Anthony. 

Cincinoati, September 11th, 1838. 

TO PR6F. BILLIHAir. > , • 

Dear 5^ir— -Enclosed I send you a drawing of a speci- 
men in my collection, which I found near this place in March 
last. The first specimen of this fossil was discovered by myself 
a year since, arid consisted merely of the reticulated part, with- 
out any stem, and but a small portion of the fimbriae. During 
the past winter more than seventy similar specimens were washed 
out by the rains from the rubbish of a quarry, and picked up, — 
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the present is decidedly the best iq)ecimen which has rewarded 
our search. 




For want of any systematic work on the fossils of our strata, 
I cannot venture to say whether it is described or not. It is un- 
doubtedly oile of the encrinite family, probably an apiocrinite, 
and the present drawing is forwarded for publication in your 
Journal, with a view to enable some one better acquainted with 
the subject to determine its specific name. 
- The letter accompanying the notice of Dr. Warden's trilobite 
in your July number,* is calculated to convey an erroneous impres- 
sion that his species is entitled to priority. The statement made 
to me by Dr. W. was, that his sister received the specimen from 
some one, and had put it away with many others, without being 
aware of its true character, and that on his visit to Springfield 
about a month after Jie saw my specimen, he noticed this, and 
brought it away with him to Cincinnati. That Dr. W. was not 
aware of its existence previously, is evident, for he drew up the 
report alluded to in his letter, and therein says, " it is undoubt- 
edly the shield of an undescribed trilobite furnished with feelers 
or tentaculae ; this is a very important fact to establish, as it will 
prove conclusively, that the trilobite family are properly consid- 
ered analogous to the crabs," &c. &c. Throughout the report he 
makes no allusion to any other specimen as bearing any analogy 
with it, or conflicting in any degree with its claim to priority. 
As this claim was set forth in my communication to the Acad- 
emy, and as he takes no notice of it in his report, it is evident, 
that at the time, the existence of bis sister's specimen was un- 
known to. him. 

* Vol. XXXIV, p. 379. 
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Art. XIX. — Report on the Shooting Stars of December 7 ^ 1838, 

^ with remarks on Shooting Stars in genial. By Edwarj> C. 

Hebrxck, Record. Sec. t>f the Conn. Acad, of Arts and Sciences,. 

At the conclusion of -the Report oh the meteors of last August, 
(p. 173 of this vol.) it was stated that on the night of Dec^ 6, 1798, 
Brandes witnessed a remarkably large number of shooting stars.* 
This fact was first communicated to me in April last, by Professor 
Lopmis, of Western Reserve College. Believing that phenomena 
of this nature result ifrom celestid causes more or less permanent, 
I at once entertained strong hopes and considerable expectation 
that a return of this display would now? be seen on or about the 
same period of the year. I well knew that our knowledge of the 
true system of shooting stars was too imperfect to warrant the 
^ediction, that a meteoric display which had been once observed, 
would ever after, in greater or less degree, be visible at the same 
season, in all parts of the earth. Yet the fact that since proper 
observations have been made, a season of nieteoric abundance has 
been detected, about the IQth of August and the 13th of No- 

* The entire account of this display isgivsH in the following extract, the original 
of which arrived to-day in a letter from Prof. Loomi's. The work from which it is 
taken, is entitled, '^ Versuofae^e Eatfernung, die Geschwindighelt and die Bahneu 
der.Sternschnuppen zu bestinimen : von J. J. Ben^enberg und H. W.-^randes. 
Hamburg, 1800. 8vo." — "It will be'proper here briefly to relate an observation 
which I [H. W. Brandes] had an opportunity to make, while on a journey from 
Gottingep. to my native place. As I was travelling, on the evening of the 6th of 
December, 1798, from Harburg to Buxtehude i^ an op^n post- wagon, I had the 
gratification of seeing a larger number of sliooting starsthan I had ever before wit-^ 
nessed. I first noticed them soon after the close of evening twilight, and having 
no other business, I kept count of the number which appeared in the small segment 
of ihe heavens which I could with convenience sujrvey from my seat. . For the 
sake of greater accuracy, at the end of every hundred, I noted the tizbef by my 
watch, wliich there was just light enough to enable me to do. They appeared in 
such numbers thatfbr about four hours, I taunted as many as 100 an hour. Occasion- 
ally they came at a much more rapid rate ; — often 6 or 7 in a minute. After this, 
[about 10 P. M.J they were much less frequent, and during the whole night, I saw . 
only 480, althougli I had counted in the four first hours alone, oyer 400. In order 
to be certain that no one portion of the sky was richer than the rest, I looked occa-? 
siondlly ai other parts of the heavens, biit found no differenice. I may, therefore, 
safely say, that onlhis evening, many thousand shooting stars must I^ave been vis- 
ible above my horizon.'^ — It does not appear that Brandes noticed at this tim^ any 
point of radiation ; or that he watched in subsequent years for a return' of the dis- 
'^,4 play- The idea of a periodical shower of meteors had then probably never been 
advanced. - ' 

Vol. XXXV.— No. 3. 46 
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vember,* added strength to my hopes. On the other hand, my 
confidence in the return of the display was somewhat shaken by 
the apparent absence of any other records of unusual meteoric 
appearances at this season. A very extensive search will probably 
bring some such to light, but if it should not, it will at least j^ove 
anew, how easily a phenomenon of this kind, when not specially 
'W'^tched, may pass unnoticed. ^ However, the chance of a re- 
discovery of this long-lost shower, induced, me to request several 
friends in various places, who had previously obliged me in a simi- 
lar way, to keep up a vigilant watch at this season. Few returns 
have yet been received, and from some of the distant observers, 
they can not be expected under many months. The observations 
made in this city show conclusively that the number of meteors 
visible here about the 7th of December, 1838, was for several 
hours, from six to eight times beyond the average. Those de- 
tailed in the following table, were made here by Messrs. C. P. 
Bush, A. B. Haile, J. D. Whitney, B. Silliman, Jr.,: and myself. 
They comprise, with one exception, every favorable evening 
from the 4th to the I5th, inclusive. 

I. Observations on Shooting Stars made at New Haven^ Conn. 
-. , DecemheTy 1838. 



Date. 
1838. 


Time of observation. 


Naofob- 
Bervers. 


OuailierB of the 
sky observed. 


Na of mpte. 

ore Been. 


Dee. 6 


&h. 8m. to 9h. 8m. p. M. ==60min. 


1 


. . ^ K. 


^ 


u u 


lOh. 5m. to llh. 5m. p.m. =60 « 


2 


S.-E.dfc N. ir. W. 


32 A 12m. 


u 7 


Ob. 20m. to Ih. 5m. a.m. =45 ^* 


2 


S. 9. E. AN. W, 


10Al5ni. 


U it 


4h. to 5h. A.M. =60 " 


1 


'I. 


21m. 


• it u 


8h. to 9h. r.U. =^60 " 


2 


j:.&w. 


62a 31 


It tt 


9h. to J Oh. P.M. =60 « 


2 


E.& w. 


43a 28 


a it 


lOh. to,llh. p. M. =60 " 


1 


N. £. 


46m, 


« 8 


7h. 15m. to 8h, p.m. =45 « 


1 


E. 


15 - 


' tt ti 


8h. to 9h. p.m. =60 « 


1 


■ . E. 


25 


it ti 


8h. 15m. to 9h. p.^. :?=45 « 


1 


' W. 


19 


" 11 


8h.45m. tolOh. p.m. =75 " 


1 


E. . 


18 


" 12 


6h. to 7h. p. M. =60 " 


1 


~ E. 


6 


tt tt 


Six. to 9h. p. M. =60 " 


1 


E. , 


12 


" 13 


Oh. 45m. to Ih. 30m. a. m. =45 " 


1 




10 


" 15 


6h. to 7h. P.M. ==60 « . 


.1 


E. 


2 


tt it 


6h. 25ra. to 6h. 4Qm. p. m. =15^ " 


^ 


W.. 





tt tt 


8h, to 9h. 15m. p. m. =75 « 


2 


E.fcW. 


3a4 



* The " meteoric shower" of NovetnbeV^ 1838, cam^ chiefl]r on the moniing of 
the 14th. According to observations made at Middlebury, Vt., and publisked in 
** The People's Press," by Prof. A. C. Twining^, meteors were visible that morn- 
ing from 4h. to 6b. in the whole heavens, at the rate of 105rper hour; and for a 
short time the next morning, they were nearly as numerous. 
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During the above observations the sky was sufficiently clear. 
Wh«:e m is annexed to the number seen, allowance must be 
made for the presence of the mtoon 5^ or 6^ days past the full. 
This table shows, that a season of meteoric abundianee extended 
from the 6th to the 1 1th (at least,} and that it came to its max- 
imum early on the evening of the 7th. During the evenings of 
the 6th and 7th, shooting stars were. so frequent and. brilliant, 
that they attracted the attention of persons abroad in different 
parts of the city. Being then ignorant as to the period of the 
night at which the disjday of Dec. 6, 17981, occurred, and having 
fallen in rather too hastily with the common conclusion, that me- 
teors are afways most abundant between midnight and miming, 
my arrangements were made chiefly for a morning watch. The 
appearances were conseqioently not so well observed as they 
would have been, but for a reliance on this premature general- 
ization. On the evening of the. 6th, meteors were not much les^ 
numerous than on the evening of the 7th, and they did not in- 
creche in nv/mher afi&r midnight.* Professor Olmsted informs 
me that on the evening of the, 7th, from 6 J to 8 p. m^j he, with 
two of his sons, (F. A. Olmsted, and D. Olmsted, Jr.,) without 
very close attention, and in much less than the whole heavens, 
counted meteors at the rate of at least 100 an hour. He re- 
marked that at 8 they were becoming le^ frequent. From 8 to 
9, Mr, Haile and myself observed ninety three, and we probably 
saw not more than half the whole visible number ; for, silthough 
a single observer can see large meteors throughout Aa^ the hemi- 
sphere, yet he can not detect all the smaller ones, (which are 
commonly the majority,) throughout more than an eighth part of 
the hemisphere. The meteors slightly diminished in number, as 
the evening' advanced ; but much to our regret; we were pre- 
vented, after about 11 p. m., by an overclouded sky, from deter- 
mining the rate of diminution, or the general progress of the. phe- 
nomenon. On the morning of the 8th, Mr. Haile watched from 
4ih. to SJh. (about a sixth of the hemisphere; in th§ N. W. being 
nearly clear,) and saw Jive meteors. 

The metecws of the 6th and 7th were not unlike those of ordi- 
nary times: — ^many of them were large and splendid fire-balls, 



* The coincidence in this respect between the meteors of Dec. 6, 1796, and 
those of Dee. 6 end 7, 1838, is obvious. 
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and attended with trains. On both evenings, (before 11 f. m.) 
most of the meteors appeared, (as all the observers agreed,) to 
radiate from a spot not far from Cassiopeia ; or perhaps, more 
nearly, from the vicinity of the cluster in the sword of Perseus. 
The radiant, however, could not- well be fixed, within three or 
four degrees. ' So far as it could be determined, this spot wa3, up 
to midnight, either stationary among the stars, or moved west* 
ward almost as rapidly as they did. After midnight of the night 
of the 6th-^7th, the meteors appeared not to present any com^ 
mon center of radiation. 

IL Observations in other places. 

1. At Middletoion, Gt^ on the evening of the 7th, Prof A. W. 
Smith, with Messrs. Knox and Kiee, saw in the eastern sky^ be- 
tween lOh. and llli., seventy eight meteors : one of the observers 
being absent half an hour. They stood mostly on the east side 
of the University building, and but little more than half the sky- 
was under review. Prof. S. ssiw 20 meteors between: 8h. and 9h. 
Most sqppeared to radiate " from the zenith.^' The sky was over- 
cast at llh. ^ I 

2. At Geneva^ N. Y., Mr. Azariah Smith, Jr. undertook ob- 
servations in company with Mr. M. M. Bagg. Being occupied 
in the evening, their attention was, directed chiefly to morning 
observations, but a clouded sky^ interfered on the mornings of 
both the 6th and 7th. Earty on the evening of the 6th, Mr. S. 
in a short walk, noticed meteors .at the rate of one per minute, 
but his engagements did not permit any observations until after 
9, when the sky wets partially cloudy, and not long after almost 
wholly overcast. Prom 9h'. and lOh. he saw between and be- 
hind the floating clouds, only 3 of 4 meteors. Mr. S. remarks, 
" so far as can be determined by the few observations I made in 
these unfavorable circumstances, I should jjadge that the radiant 
point was near to, but S. of, Cassiopeia, and perhaps a few de-., 
grees E. of that.— I- cannot entertain the least doubt but that 
there W£is an unusual display about the 6th and 7th inst., for on 
mornings and evenings previous, I saw nothing similar in kind 
or number to those of the evening of the 6th. I learn from some 
friends fef, mine, yho knew nothing of the anticipations with re- 
gard to this phenomenon, that on being out during the evening 
of the 6th; they saw so many falling st^s that they concluded to 
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sit up a!I night and see if there would not be,a shower, but under 
the unfavorable circumstances their hearts failed them.'^ - 

3. At Hudson^ Ohio, clouded skies prevented observation. 

4. From Savannah, Ga., Mr. T.R. Button writes: "The en- 
tire night of the 6th was rainy. On the night of the 6th I made 
occasioned observations from my window, (without seeing more 
than 2 or 3. meteors,) between llh. and 2h. 30m. when I went 
into the open air,* From 2h. 30m. to 3, I saw 6 meteors, and 
from 3h. 15m. to 3h. 30m., none. The sky wds jiartly covered 
with broken clouds^ yet not enough so to obscure more than a 
third of th6 meteors visible ; but soon after it was entirely over- 
cast. On the evening of the 7th, I made occasional observa- 
tions as -before, until 2h. 55m., when I went into the open air. 
During 45 minutes I saw 11 meteors, 4 or 5 of which had trains. 
The sky was partly covered with thin cirrous clouds, — ^the west- 
em half, however, afforded a clear field of view. On the night 
of thib 8th, I watched from 3h. 25m. to 3h. 55m. and saw eight 
.meteors.'' 

General Remarks. 

From the observations made here, it may^safely be concluded 
that for four or five hour§„ on the evening of the 7th of Decem- 
ber, 1838, shooting stars appeared at the rate of from 125 to 175 
per hour. If we compare this with the average which I had pre-? 
viously fixed upon, for this season of the night, (viz. 25 per^hour) 
it resdts, that on this occasion meteors were about six times a& 
numerous as usual. If we adopt M» Cluetelet's general average, 
of 16 per hour, the number was about nine times the mean. 
More extensive observations will doubtless change both these 
averages. No oufs can however doubt that the displays of the 
evenings of the 6th and 7th were quite unusual. Fpr several 
days after this period, meteors were rather more numerous than 
usual, but by the 15lh, the meteoric season appeared to be alto- 
gether over. 

It is evident that the position of th^ radiant was at a great re- 
move from tliat point in the heavens, towards which the earth 
was at the time tending ; and it is worthy of notice, that in this 
respect, and partially In another, the December display resembles 
that of August. In the November " shower," the radiant iis very 

* Shooting stare must always be watched in the open air : obserYations through 
ft window can not be trusted. 



Digitized by 



Google 



366 Shooting Stars of December 7, 1838. 

nearly in the ecliptic. The grand display of April 20, 1803,* 
agreed with all the November dist^3rB, in this, that it appeaired 
chiefly after midnight, but where the radiant then was, no man 
can tell us. 

There are other seasons in the year at which meteors may possi- 
bly be found unusually nmnerons : some of these are, — Oct. 8 — 15, 
June 10—20, Jan. 2, Feb. 15, July 28, Sept." 11, Nov. 8. It is 
not worth while here to give the details of the various accounts 
from which these date^ are taken. They are generally vague, 
and mostly reported by those who had no^ just ideas concerning 
the average number of meteors. Of this list, the two first appear 
the most worthy of attention. Observations should however be 
made at all these seasons, and indeed at all possible times ; for it 
is alike important that we should ascertain those seasons in which 
* meteors are uncommonly rare, and those in which they .are un- 
commonly abundant.! 

In order to obtain all the data necessary for the form^ition of a 
theory of shooting stars, we must have observations in various 
places and at various times, which will show us 'not only their 
numbers and their apparent motions, but alsb their true velocities, 
directions, and distances. This is "a part of the subject which de- 
mands vasdy more labor and skill, than the other. It is far from 
certain, that the results obtained by Benzenberg,J Brandes, QLue- 
telet, and their associates, will apply with general tu3curacy to 
parts of the year, or of the night, different from those in whtch they 
were obtained, and it is therefore much to be desired, that similar 
connected observations should be made in all regions of the earth, 

* This ehower ought to be re-discovcred, and there can be little doabt that if 
diligent' bbservatipn should be made at this season of thB jear, in all quarters of 
the globe, some evidence of its return might be detected. 

t If any person who has the opportunity, will consult the Epkemerides Societatis 
Meteorologic4B PaUuince, (5 torn. 4to. Manheim., 1785 .') and publish anew all the 
observations on luminous meteors contained in that valuable serieET, he will do 
a service to science. The work is inacoessible here, and seems to be nearly forgot- 
ten every where. 

fThis gentleman, a Professor at DOsseldorf on the l^hine, ^divides with Prof. 
Brandes of Leipsic, (who died in May, 1834,) the honor of having first made (viz. 
in I>ec. 1798) definite dbaervations op the distances, velocities and paths of shoot- 
ing stai* The Ist livr. of the 3d series of Quetelet*s Corresp. Math, et Phys. 8vo, 
Bruxelles, Ao{^t, 1837, (the only one I have seen,) contains a very interesting letter 
on this subgect from Benzenberg; and also a valuable paper by Q^etelet, giving 
the details of the simultaneous observations made by himself and his associates, 
on five ni^ts, between 9 and 12, P. M., in June and July, 1824, together with 
three methods of calculation applicable to these observations. 
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both morning and evening. It maybe found, that a constant dif- 
ference exists in the (directions and velocities of the meteors which 
occur during the August feason, and of those of the displays which 
occur in November, De6emberi and April. 

Enough appears to be already known to establish the proposi- 
tion, that shooting stars are small bodies of various sizes, materi- 
als and densities^, revolving arbund the sun, and luminous in con- 
sequence of the heat excited by their casual passage through our ^ 
atmosphere.* They have not inappropriately befen termed bf 
M. Coquerel, microscopic planets. So far :as we ^now, they have 
the satne astronomical relations as the larger luminous meteors call- 
ed ^e-fta^fe, bolides, meteorites, &c. They are encountered by the 
earth's atmosphere probably every hour in the year, but in much 
greater numbers at certain parts of the earth's orbif, than at others* 
The distribution of these bodies throughout the solar system can 
not yet be determined. The majority of them probably move in 
groups, and maybe supposed to constitute one or more broad 
zones or rings, in some parts of which meteors axe exceedingly 
numerous. When, at the return of certain periods,! the earth 
traverses these dense parts, great meteoric i^owers occur, Uke those 
of the years 686, 2% 25, B. C., and those of A. D. 532, 558, 750, 
r66, 901, 935, 1096, 1096, 1122, 1799, 1803, 1832, 1833. It 
may be supposed that in other years, the earth passes through a 
part where the meteors are less numerous, and then only a sprinh- 
ling of meteors is seen. Whether there are more zones than one, 
and if so, how they are i^ituated, are problems which will proba- 
bly long remain unsolved. Whether these meteors are the frag- 
ments of the supposjed exploded planet, of which the four asteroids 
may have formed a part, J or whether they were originally indepen- - 
dent bodies, will perhaps be determined at a much later day* These 

*TJii8 opinion is far from being new. It is found in subst^ance in Plutarch's 
Life of Lysander, and although it has never been very generally received, yet, it 
has always had some supporters. It was s^bly illustrated and defended by the eel- ' 
ebrated Cbladni; and it is niaintained by many at the present day. 

t The cycle of the November shower sterns to be, without much doubt, 33 or 34^ 
years : that of the April shower is perhaps about ^ years.. 

t This hypothesis, advanced by Prof. Wildt, is quoted with a partial approval 
by the distinguished Olbers, in a valuable paperon shooting stars in Schumacher's 
Jahrbuch f!lr 1837. It is remarkable, that a very similar idea is found in De-Mez* 
eray's Hist, de France, (4to, Amst. 1755, torn, ii, p. 156,) in an accoufat of the mete- 
oric .shower of 1096 ; his words are, " On vit durant plasieurs Auits pleuvoir des 
Etoiles, par intervales, mais si dru et menu, qu'on etX dit que c' 6toient des Ifluettew 
du dihris deg orhes cdestes" 
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little bodies doubtless reflect the sun's light, but in consequence 
of their minuteness, they are rarely,, if ever, seen in this way. 
There is however room to hope, that they may be occasionally 
detected by powerful telescopes, while moving in their celestial 
paths, across the. sun's disk. The discovery by Pastorff, in this 
mode (Bib. Univ. de Geneve, 1835j t. 58, p. 434) of two or more 
new asteroids, and the previous observations of Gautier and Mess- 
iet, induce the belief, that similar investigations hereafter will re- 
veal important results. 

It has beeh conjectured, that shooting stars proceed from the 
luminous appearance, long known and little understood, called the 
Zodiacal Light. It may therefore not be irrelevant to advert to 
the fact, that the earth is in a situation more favorable for collis- 
ion with this body, early in December, than in the middle of 
November. 

An account of the progress of discovery concerning the meteo* 
ric season of Ajigust, together with some additional observations 
on the meteors of August 9 — 11, 1838, are postponed, for want of 
room. 

New HaveD, December 24, 1838. . 



Art. XX. — On the' Meteoric Shower of November, 1838 ; by 
Denison Olmsted, Professor of Natur^ Philosophy and Astron- 
omy, in Yale College. 

Efficient arrangements were m;ade at Yale College, by a num- 
ber of young gentlemen of the senior class, in conjunction with 
myself, to watch the heavens on the night of the 12th and 13th 
November, with the view erf ascertainiiig whether the meteoric 
shower which has^ occurred, to a greater or less extent, at this 
date, for several years past, would be repeated the present year. 
The night was unfavorable for observation; still, occasional 
glimpses of clear sky, were seen at different. times of the night, 
sufficient to have recognized the phenomenon, had it occurred in 
a manner corresponding to the exhibitions of former years. Al- 
though a few meteors were seen, yet we adopted the conclusion, 
that, at this place, there was no extraordinary appearance of 
shooting stars on the morning of the \&th November. On the 
following morning, Nov. 14, shooting stars were more frequent ; 
but we did not feel authorized from our observations, to pronounce 
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that the exhibition was so remarkable as to be iHX>perly denomi- 
nated a "meteoric shower." I find, however^ that some o£ my 
friends and correspondents abroad were more fortunate. The 
most decisive, communications which I have seen on .this subject, 
are from Professor A. C. Twining of Middlebury College, Ver- 
mont, and from Mr. E. Pitch, Professor of Mathematics in the 
United States Navy, who was then oil a cruise in the Gulf of 
Mexico. 

According to the statements of Professor Twining, published 
in a Middlebury paper, a vigilant Watch was maintained by him- 
self and nine of his pupils, from the 10th to the 15th of Novem- 
ber. The results of tjieir observations were as follows : 
- Nov. 10. — Prom 3 to 6 A. M., the whole number of shooting stars 
observed was 70, of which 40 were from the constellation Leo, 
within the bend of the sickle. .Eight were attended with -trains. 
The observations on the two following mornings presented noth- 
uig differing much from those of the 10th. The night of the 
Ipith was cloudy, and no observations could be obtained. 

Nov. 14th. — The morning was mostly clear from 4 to 6 o'clock, 
which was the period of observation. The phenomena differed 
remarkably from those of the preceding mornings, both as respects 
the number of falling stars, said their appearance. A large portion 
of the whole were attended by trains. The number was more 
than three times as great as on either of the previous mornings, 
being at the tate of 105 per hour. One meteor of remarkable size 
and splendor, shot from the common radiant, to the Great Bear, 
where it^xpioded, leaving a bright streak about two degrees long, 
which turned slowly to a vertical position, then expanded into 
a cloud which continued visible nine jninutes, and moved in a 
westerly and descending direction about seven degrees before it 
became invisible. The flash of this meteor was seen by observ- 
ers looking in the opposite direction, to illuminate the earth's, sur- 
face like a faint flash of lightning. The spot where the explosion 
took place, was in Right Ascension 182^, and Declination 46 J^. 
Of all the meteors obi^rved on this occasion, nine out of ten had 
their courses in a direction from a common radiant, situated in the 
upper part of the bend of the sickle in Leo. 

On the morning of the l5th, shooting stars were very frequent, 
but less so, on an average, than on the preceding morning, and 
far less regular with regard to a common source, or radiant. 

Vol. XXXV.— No. 2. 47 
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By a letter from Ptofessor Fitch, dated from the Gtilf of Mexico, 
I learn that he watched for shooting stars on the morning of the 
13th November, but considered the number and size of such as 
fell, as not above the average in that latitude. On the morning 
ef the 14th, from 3 to 4, he counted 40 shooting stars ; and from 
4 to 5, he counted 45. He thinks the nimiber obscured by- 
clouds probably one fourth of the whole. The point of radiation 
was.2^ E. S. E. of gamma Leonis. It will be seen that these state- 
ments agree remarkably well with those of Professor Twining, al- 
though probably the numbers reported by Mr. Fitch ought to be 
considerably increased, in consequence of there being at tfas^t 
station but a single observer. 

The unusual frequency of the meteors seen on this occasion ; 
the precision with which they conformed in their courses to what 
has heretofore been observed at the same date ; the occasional 
brilliancy of individual meteors ; the number and brightness of 
the attendant trains ; and the time of the morning when the 
display reached its maximum ; these circumstances aSbrd, in con- 
nexion, conclusive evidence of the identity of this exhibition with 
those heretofore observed on this anniversary, although, according 
to anticipations expressed several times iQ this Journal, the phe- 
nomenon is repeated on a constantly diminishing scale. 

As several of the most eminent astropomers of Europe^ are now 
occupying themselves with the "Theory of Shooting Stars,'' 
(which some of our own astronomers have supposed beneath their 
attention,) we may hope that, before- long, the difficulties which 
attend the explanation of the '< origin of shooting stars" will be 
completely removed, and we shall know whether to regard them 
as atmospheric concretions, or as. visitants from another q)here. 

P. Si — Extract of a Letter from Mt. WitLia Gatlokd, djiUed Qtisco, New York^ 
Nov. 22, 1838. — A brilliant flight of meteors ytha seen from this place on the 
morning of the 14th instant. The nights of the i2th and 13th were cloudy, ren- 
dering observation impracticable. My attention was called to the frequent occur- 
rence of meteors a few jninutes befi^re 6. o'clo6k ; and from that time until the 
moon and the opening day caused their disappearance, there was an almost contin- 
ued succession of them. I have never, at ari^' time., seen so many, in so small a 
space of time, except in the great meteoric shower of November, a few years since. 
The point of radiation was a few degrees S. £. of the zenith, and every meteor had 
the same direction, viz. southeast. The trains of some. were brilliant, but in gec- 
eral they disappeared quickly, though some continued their flight across a quarter 
of the heav«ns. 
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Art. XXI. — Conrnmnication respecting Fossil and Recent Infur 
sioria made to the British AsscmUion at Newcastle. By Prof. 
Ehrenberg.^ 

To the Editors of the Annals of Natural History. 

Oenttemenj — ^You will much oblige me by inserting the sub- 
joined notice, which has been occasioned by the erroneous report 
in the Athenaeurii of the statement made by me at the late Meet- 
ing of the British Association in Newcastle, in the section of 
botany and zoology, which statements, so. far as I can recoUeqt, 
were to the following import : 

For the purpose of physiological inquiries I have occupied my- 
self with the investigation of microscopic organized beings, not 
only in Europe, but also upon several voyages for several years 
in other quarters of the globe. The results of my observations 
had been hitherto scattered in single memoirs, published in the 
Acts of the Royal Academy of Berlin. Within these few weeks, 
however, my laxge work on this subject has been completed,! 
which consists of a thick folio volume of text and 64 folio copper 
plajtes, in which I have endeavored to bring together the whole 
of our present knowledge of microscopic beings, with their his- 
tory in as complete a state as possible. This book, which I had 
the pleasure of laying before the section, is not (as\stated) the 
first volume of fi work, but complete and entire in itself, and is 
now in the booksellers' hands. It contains drawings^ of all the 
722 species observed by me up to 1835. It is however merely a 
first essay on this highly interesting and at present inexhaustible 
subject. I then in a few words directed the attention of the sec- 
tion to the importance of the observation of microscopic beings, as a 
highly influential zoologico-botanical subject, and exhibited earths 
which were entirely formed of the shields of some Infusoria.' I 
mentioned the eatable infusorial earth from Lillhaggsjon in Swe- 
den, from Finland, and from Kliecken near Dessau, where they 
occur in great natural layers ; I stated that the greatest layer 

* From the Annals of Natural History, No. 3, p. 121, London, 
f Uber Infusionstbierchen, mit einem Atlas yon vier und sechzig Knpfertafeln. 
Von Christiaa Gottfried Ebrenborg. . ' 
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hitherto discovered was above 28 feet in thitkness, near Lune-^ 
bourg ; that however similar layers have already been found in 
Africa, Asia, and the South Sea Islands. At the same time I 
noticed that I had succeeded in artificially preparing from still 
existing Infusoria very considerable quantities of earth. I ex- 
hibited a large glass full of such artificial siliceous earth, in which 
the microscope, however, still evidently and distinctly discovers 
all the forms of the Infusoria constituting it, pounds and tons ol 
which earth may easily be prepared. I mentioned in few words 
the still existing controversy between botanists and zoologists, 
both of whom would class in their catalogues these microscopic 
living forms ; and I briefly npticed the reasons gi^en in detail in 
my work for each opinion, deciding myself in favor of their being 
animals. 

I also said a few words on the luminosity of the sea, which 
subject in part stands.in immediate connection with these micro- 
scopic animals, it being regarded an act of animal life ; and I in- 
vited attention to the fact that the luminosity in Infusoria and 
Annulata is an evident voluntary production of sparks, so that in 
the latter there originates a light apparently continuous and tran- 
quil to the naked eye, from numerous microscopic sparks follow- 
ing each other in quick succession. The analogy with electrical 
phenomena is very close, and it is especially worthy of attention, 
that evidently the smallest animals give the largest sparks, in pro- 
portion to the size of their body, and consequently very probably 
produce the greatest electrical tension. 

I then mentipned the curious formation : of double gems in 
Closterium and in the Confervce conjugatcBy which is figured in 
the plates of the family of the Cfos/mnce, and I concluded with 
a remark on the astonishing great fertility or capacity of increase 
of microscopic animals, according to which an imperceptible cor- 
puscle can become in four days 170 billions, or as many single 
individual animalcules as contained in 3 cubic feet of the stone 
from the polishing slate of Bilin. This increase takes place by 
voluntary division ; and this is the character which separates ani- 
mals from plants. It is true, that the gemmation in plants, 
especially in very simple cells, is at times very similar to the di- 
vision in animals, but this relates to the form, not the formation. 
A vegetable cell apparently capable of self division always became 
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one, or contemporaneously many exterior warts (gems) without 
any change in its interior. An animal which is capable of divis- 
ion first doubles the inner organs, and subsequently decreases ex- 
teriorly in size. Self division proceeds from the interior towards 
the exterior, from the center to the periphery; gemmation, 
wliich also occurs in animalis, proceeds from the exterior towards 
the interior, and forms first a 'w^art, which then gradually becomes 
organized. . " ^ 

A discussion noT^ arose between Prof. Rymer Jones and me. 
Prof. Jones observed, that although he had himself taken great 
pains, yet he had never been able to See the structure de^ribed 
by me of the interior organization, viz. of the alimentary ctoal 
of the polygastric Infusoria, although he had found the external 
forms to be exactly the same. .,He had not been able to discover 
any trace of an alimjentary canal, and in ParanuBcium Aurelia and 
other species he had observed a circular motion of the inner 
cells which could not agree with the formation I had described. 
I answered him,' that such discussions then only could lead to a 
result when they do not merge into general but enter into special 
cases. The mass of relations of organization, which after many 
years of observation have be^ gradually established, could not be 
brought into question by a single doubtful fact. The perfect organ- 
ization of the wheel animalcules had been established beyond all 
question. With regard to ParamcBcium Aurelia, this is one of 
those forms unfavorable to such observations ; and it had been ex- 
pressly observed by me that I myself had not be^n able to recognize 
the alimentary canal in all species of thfe various genera ; but on the 
othet hand it was quite evident in a very considerable number of 
species and genera. I stated that in my present work this subject 
had been treated of ir^ detail, and that those forms in which the 
relations are perfectly evident have been purposely enumerated. 
Some of these forms I then exhibited in the drawings, and con- 
cluded with the remark that the circular motion observed by Prof. 
Jones had already been treated of by others, (for instance, Dr. 
Foeke,) and had naturally been frequently observed by myself. 
The great eontractibility of the body of the animalcule was, to 
less practiced observers, frequently a cause of enigmatical phenom- 
ena, of which continued patient observation of the object would 
gradually bring the explanation. Thus, at times, the intestinal 
canal of the animalcule extends at the expense of the ventral 
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sacs so far, that it occupies the whole space of the body, and then 
the devoured substances, very similar to the ventral sacs, circulate 
in the whole body. Yours, &c. 

Ehkenberg^t 

London, Sept. 15, 1838. 

1 2 3 




w w 

Ideal figures of Loxodes Bursaria in various states of the ex- 
tension of the alimentary canal, and its inner circular motion, not 
of the ventral sacs, but of the contents of the sacs voided into the 
canal a the mouth, b the alimentary canal, c ventral sacs, w canal 
aperture. 



MISCELIANIES. 

1. Dr, Torre y's* Experiments on the Condensation of Carbonic ^ Sul- 
phurous, and Chbro-chromic Acid Gases. — We have been, from time to 
time, informed by letters from Prof. John Torrey, of New York, of his 
progress in the condensation of gases, and we now take the liberty to 
give some few citations from his letters, although not intended for publi- 
cation, satisfied that Dr. Mitchell, who has given us such (ine results, will 
be glad to see them, and trusting that Dr. Torrey will pardon the use 
made of his private communications. 

March 5, 1837 — ^It it stated by Prof. T. that a few days before he had 
prepared several tubes of liquid carbonic acid at Princeton, New Jersey. 

April 11 — He writes again, that dthough he had been unable to get. a 
mechanic to construct an apparatus for condensing carbonic acid, he had 
made many experiments on the subject in tubes of glass, and with entire 
success. He says, that only a single accident occurred, which however 

• See Dr. Mitcheirs Experiments, p. 346. Also at p. 301, Mr. R. Addams's re- 
marks on the same subject. — Eds. 
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did no serbas isjary. Having a fine qaantity of the condensed liquid in 
asealed tube, but wishing to aid the generation of carbonic acid by heat, 
he plunged one end of the tube into hot water in a tambler^ while the 
other end was enclosed in a freezing mixture, wh^n it burst, shattering the 
tumbler, &<c., but the water greatly abated the force of the blow. The 
^plosion was caused by the formation of crystallized sulphate of ammo- 
nia, from the action of the sulphuric acid upon the carbonate of ammor 
nia, (the materials used to afford the gas,) which sublimed and choked thie 
tube, about hsdf way up, so that the carbonic acid gaa that was evolved 
had not the benefit 6f the refrigerating process above, and its elasticity 
was at least doubled by the. heat, being equivalent to seventy six atmos- 
pheres (=1140 pounds on the square inch) ; the wonder is^ therefore^ 
that the courageous experimenter sustained no other inconvenience than 
from ^ little acid thrown in his face. . ^ 

May 13, 1837 — ^Dr. Torrey forwarded to me a strong tube containing v^ 
fine quantity of the liquid carbonic acid which spontaneoudy crystallizes 
in beautiful snowy crystals during freezing cold weather, while a portion 
remains fluid, and thus I have the pleasure of exhibiting^ to my chemical 
class the aeriform, the liquid, and the crystallized carbonic acid, all in the 
same tube.. This day, Dec. 27, 1838, it b in that condition. 

Dr. Torrey was early successful in condensing the sulphurous acid and 
the chloro-chromic acid. He mentions in a letter dated ^ov. 9, 1835 — 

" The fireezing of water by the latter^ is a beautiful class experiment. 
Some ice-cold water is placed in a lai^e wat6h glass or bottom of a flask ; 
the tube containing the acid is cooled in a freezing mixture of snow and . 
salt, (the temperature of which should be full 0^ F.);*-*then with a small ^ 
fine file rub ofi'the extremity of the tube, so as to make the finest possible 
orifice ; next seize the flask with a pair of forceps and invert it, or hold 
it obliquely downward over the glass oC water. A fine stream of the acid 
will rush out, and falling on the water will congeal it into a spongy ice. 
It is unnecessary to say^ that the experiment should be conducted under a 
hood to carry off the offensive smell of the sulphurous acid." 

With respect to chlora«hromic acid he confirms Dr. Thomson's state- 
ment, that perfectly dry phosphoras is not inflamed by it; it may be ieven 
melted in the liquid acid, but if moist in the slightest degree, it will burn 
with a loud explosion, requiring particular precautions.— Senior Ed. 

2. Critical Interpretation of bora and asah, in a letter from Dr, Noah 
WessTER to the Rev. WiUiam Buckland, Oxford, England. 

Rev, Sir — I am reading your treatise on Geology with great pleasure, 
and, I hope, not without instruction. 

In the second chapter of your treatise on Geology, a part of the Bridge- 
water Collection, you have advanced the doctrine that the matter of this 
globe was created long before it was reduced to its present form or state, 
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for the residence of the present race of men. This doctrine, sapposes 
that the first verse in Genesis refers to the first creation of the m^ter of 
the globe, and of the celestial orbs ; and that between that^ event and the 
creation of man, an indefinite period of long duration elapsed before the 
redaction of the earth to its preset form. 

Long befi>re your treatise on Geology was written, and anterior to the 
modern discoveries of the remains of animals and plants in the different 
formations of the crust of the earth, I had conceived jthe same opinicm. 
I could hardly express my opinions better than Bishop Gleig has ejcpreseed 
them in a note in page 32 of your book, Philadelphia edition. 

My object now is merely to offer a few remarks on the Hebrew words 
bora and asah, which are used to express creation and mcMng, I sap- 
pose that lexicographers and commentators have mistaken the primary 
signification of hara, Oesenius supposes the primary sense to be to cut, 
cut out, to curve, or to form hy cuttitig or carving, from the notion of 
breaking, cutting, or sisparating, inherent in the radical syllable ^D. 

But this is probably a mistake, which shows how imperfectly the most 
eminent scholars understand the order in which the various uses of words 
are derived from a radical signification. If the primary sense were to 
cut, or carve, the sense of being bom or producing young, could not be 
deduced from it Yet Gesenius himself thus interprets the word, in EzeL 
21:30,28:13; Ps, 104:30. 

The primary sense of the word is probably to separate in some form or 
other, and cutting may be deduced from that sense. But in expressing 
creation, the sense is to produce, to drive out,- or send forth. Creation 
was a producing to light or to existence in a visible form. Thus the 
apostle expresses the fact, as Macknight renders the original words, and 
as I should render them : '^so that the things which are seen were not 
made of things which appeared ;" that is of things previou^y formed and 
visible. Heb. 11 : 3. I am the more inclined to this opinion, because 
I believe the word bara is our English word bec^, or of the same family, 
coinciding with the sense in which we use it for the production of infants 
and of births. 

The word asah seems rather to denote the act or process of shaping 
KTi^Jvtting for use, by giving due form to a thing. And I would suggest 
it as worthy of consideration, whether the sense of the passage, <jen. 
11 : 3, in which both of these words are used,, is not this — Because that 
in it he. had rested from all his works which God produced for formation; 
created to be reduced to a form for use, or for its intended purposes. 

For the great variety of uses or application of this Hebrew root, see 
the Introduction to my Quarto Dictionary. 

These suggestions are offered with some diffidence, by 

Your obedient servant, N. Webster. 

New Havei^ Connecticut, United States, Nov. 16, 1838. , 
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3. NoHee qf the Height qf Mountains in^Ninih CfaroUna,fr(m Prof. 
£. MiTCHEU., of Chapel Hill University. (Taken from the Raleigh Re- 
gister of Nov. 3, 1835, and forwarded by Prof. M.) 

The younger Michaux, on his way from the^Yalley of the Mississippi, 
in the fall of 1802, passed through the counties of Yancy and Burke, and 
in the small volume, containing an account of his travels, that was pub- 
lished soon after his return to Paris, the opinion is expressed, that in these 
counties, the Alleghany Mountains attain* their greatest elevation. He 
mentions, in evidence that this beiief is well founded, that liis father 
found trees and plants growing upon them which he did not meet with 
again before reaching Canada. 

The geolc^y of these counties hiut some peculiar features. They were 
visited during the last summer, for the purpose of tracing the boundaries 
of their rock formations, and along with other collateral objects, provision 
was made for measuring the heights of t'heir principal mountains, with 
their bearings and distances from each other. Prof. Mitchell in a letter 
to the editor, dated University of North Carolina, May 12, 1838, remarks 
that the results transmitted were obtained by himself. He adds — 

^'In their general accuracy I placed a confidence at the time which 
has been increased by the publication of the Report of the Surveys made 
by die engineers empfloyed by the Chiu'leston and Louisville Rail Road 
Company. For the height of Mount Wa9hington I trusted to Worcester 
as the best authority within my reach. The difTerebce in elevation be- 
tween the northern and southern mountains is probably not considerable ; 
in point of beauty there is in some instances a decided superiority on the 
side of the latter. Mount Washington, according to his measurement, is 
not so high as the highest peak of the Black Mountain." 

One barometer he observes was stationed- at Morganton, and a recwd 
kept of its movements by Mr. Pearson of that place. This, served as a 
standard. The observations made at the same time (nearly,) upon the 
tops of the mountains and at^Morganton, furnished the data for Calculat- 
ing their elevations above> that vUlage, and the mean of ten observtitions, 
on successive days, gave what is probably a nev appi;oximation to the 
height of Morganton above the level of the sea — ^nin^ hundred and sixty 
eight feet Deducting from this the descent to the bed of the Catawba, 
there remains only about eight hundred feet of fall between the ford lead** 
ing over Linville and the sea. 

North of the point where the James River leaves the mountains, the first 
high ridge of the Alleghanies is called the Blue Ridge. ^ In North Caro- 
lina, this name is applied to the range that separates the eastern and 
western waters. This is commonly the first high mountain, but not 
always. The Tabk Mountain, which forms so fine and striking a fea- 
ture in the scenery about Morganton, is not a part of the Blue Ridge, but 
a spur or outlier. It seems, when seen fifom Morganton, to be a round 

Vol. XXXV.— No. 2. 48 
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tower, rising perpendicularly from the summit of the first range of the 
Alleghanies. It ia, in fact, a narrow ridge, affording a very fine prospect 
of the fertile valley of the Catawba and its tributaries on the southeast 
and east, and of nature in her wildest dress where the Linville pours over 
the rocks along a deep ravine, wholly untenanted and uncultivated, and 
of a vast extent of mountain peaks and ranges on the northeast Its top 
is two thousand four hundred and My three feet above Mc^'ganton, and 
a little more than fifteen miles distant in ^ right line. 

The Grandfather, seventeen miles from the. Table, and twenty eight 
from Morganton, has hitherto been generally supposed the highest moan- 
tain in North Carolina. But this proves to. be a mistake, as may be seen 
in the following table. Th^e is a mountain not far off called the Grand- 
mother ; from being crowned with the balsam of fir it is conjectured that 
the elevation may be twenty six hundred feet. 

The Roan Mountain is fifleen miles from the Grandfather, and thirty 
five northwest from Morganton, lying directly over or beyond the Hawb»- 
bill. It touches the Tennessee line, but the highest peaks are in North 
Carolina. This is the easiest of access, the most beautiful, and will best 
repay the labor of ascending it of all our high piountains. With the ex- 
ception of a body of rocks looking like the ruins of an old castle, near its 
southwestern (extremity, the top of the Roan may be described as a vast 
meadow, without a tree to obstruct the prospect ; where a person may 
gallop his horse for a mile or two, with Carolina at his feet on one side, and 
Tennessee on the other> and a green ocean of mountains raised into tre- 
mendous billows immediately about him. . It is the elysium of a southern 
botanist, as a number of plants are found growing in this cold and humid 
atmosphere, which are not seen again till we have gone some hundreds of 
miles farther north. It is the pasture ground for the young horses of the 
whole country about it during the summer. We found the strawberry 
here in the greatest abundance and of the finest quality, in regard to both 
size and flavor, on the 30th of July. 

The Black Mountainis a long fi4ge, at a medium distance of about 
thirty miles from Morganton. It has some peaks of greater elevation 
than any point that has hitherto been measured in North America, east 
of the Rocky Mountains, and is believed to be the highest mountain in 
the United States. The Bkck Mountain cost nearly a week's labor in 
fixing upon the peak to be measured and the measurement For the 
sake of comparison the following heights are given. The first five are 
copied from Worcester's Gazetteer : 

Mount Washington in New Hampshire,. hitherto accounted the. 
highest mountain in the United. States — ^highest pedL, 6,234 

- Mansfield Mountain, Vermont, . , . 4,279 

Saddle Mountain, Massachusetts, ... . 4,000. 

Round Top, highest of the Gatskills, . . 3,804 



Digitized by 



Google 



Miscellanies. 379 

Peaks of Otfer, Virginia, . . . 3,955 

Table Mountain, Burke, North Carolina, . 3,421 

Grandfather, . ' . . . - . 5,556 

Yeates'Knob, . , , . . 5,895 

Black, at Thomas Young's, . . 5,946 

' Roan, . / . ... . .6,038 

Highest peak of the Black, . . .. 6,476 

There are other high mountains at no great distance from those that 
were measured, as the Bald Mountain in the western part of Yancy, and 
the White Top in Virginia, which are nearly if not quite a^ high as the 
Roan. In the southeastern part of Haywood county, n^ar the South 
Carolina line, there is a tremendous pile, and between the counties of 
Haywood and Macon and the State of Tennessee, the Unikee Mountain 
swells to a great elevation. But these appear to the eye to h6 lower than 
the Black. 

The Pilot Mountain, which has heretofore enjoyed great celebrity, is 
much lower than several others. " The ascent of the Black Mountain is 
very difficult on account of the thick laurels which are so closely set; and 
their strong branches so interwovfen, that a path cannot be forced by push- 
ing them aside ; and the hunters have tio method of advancing, when 
they happen to fall in with the worst of them, b^t that of crawling along 
their tops. The bear, in passing up and down^ the mountain, finds it 
wisest to keep the ridges, and trampling dowtt the^ young laurels as they 
spring up, breaking the limbs from the old ones and pushing them aside, 
he forms at last a sort of burrow above ground, through this bed of vege- 
tation, along which he passes without difficulty. This is a bear trail. 
The top is covered with the balsam iir, from the dark and sombre shade 
of whose foliage it doubtless received the name of the Black Mountain. 
The growth of the tree is such on these high summits, that it is easy to 
climb to the top and taking hold of the highest branch look abroad upon 
the prospect At the time of our visit, the mountain was enveloped in 
mist, which prevented our seeing more than a couple of hundred yards, 
and we were so uncomfortable from cold, that some of the cotanpany urged 
a return with the least possible delay, and this when it was cleat weather, 
at a small distance below the ridge and the thermometer at 80°. 

The temperature of a few wells and springs is jsubjoined. The finest 
iced water is a vapid drink, in comparison with the pure element that 
gushes from the sides of these western mountains. 
Wells on Chapel Hill, Oct. 17, . . 

Well in Lincolnton, July 16, 
" Morganton, July 16, 
Spring in Keller's Field, . 

" Daniel Moore's Qlobe Settlement, 

" James Riddle's, . . 



6F 

58° 
68° 
57° 
54° 
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Spimg oear the top of the Grandfather, . 53^ 

•' Ascent of the Roan, . . . 62^ 

'' North side of the Black Mountain, . 50^ 

'' Another, same Mountain, 48=> 

4. F&ssil/^lls and Banes, — A correspondent writes from WilmingUm 
Island, near Savannah, Jaly 16, 1838, — ^Wilmington island is situated 
in the Savannah river eight miles from the sea, and would appear, though 
surrounded by salt water, to be a part of the delta of the river, were it 
not for the vast beds of shdls (principally oysters) which are found upon 
it These beds extend through all the islands in this vicinity, and al- 
though attributed by some to the aborigines, are evidently the deposits of 
the ocean, as they are found in layers of uniform thickness wherever they 
have not been disturbed. Under such circumstances they are found 
about three or four feet from the surface. Xou heard, I suppose, oi the 
discovery of Ibssil bones made in this State last spring while digging the 
canal near Brunswick. I endeavored to lay hands on some of them, bat 
found that they were to be sent to the Nat, Hist Soc. of Boston. They 
were the only bones ever found in this State except those of the m^a- 
therium. They were at first supposed to belong to the mastodon. Dr. 
S., the gentleman with whom I reside, has in his possession some of the 
bones of the megatherium. ' T. R. D. 

5. Auroral Arch in Vermont, — EcUpse. 

Barlington, VeFmont, 20th November, 1838. 

To THE Editoks. — Gentlemen — ^Again has the satne regi<Mi, described 
in your 33d Vol., p. 212, presented a similaur phenomenon, and for the 
reasons there given, and with t^e view of obtaining a certain parallax in 
order to ascertaiii the distance of these wonderftil phenomena, I shall de- 
scribe this also to you. 

On the evening of the 7th of September I was. called out by a friend 
to look at a remarkable light. It extended to within 10° or 15^ of the 
horizon at each extremity, passing between Alpha and Zeta Pegasi, leav- 
ing both stars just clear of its penumbra, between Beta Cygni and Beta 
Lyrae, enveloping both in its p^iumbra, and just N. of Arcturus. This 
was at 8h. 30m., and it continued nearly unchanged for five minutes. It 
then seemed disturbed on its N. edge, especially near Lyra, as if by a 
current moving westerly, and continually detaching smalt fragments, 
which, on their separation, immediately disappeared. At thie same time, 
the portion between Lyra and Arcturus was greatly bent towards the 
south. In about 5m. more it entirely disappeared. If I can trust my 
recollection, it was brighter than those I saw last year. There was a 
very bright and active light in the north at the same time, and long after- 
wards, but exhibiting nothing else uncommon. 
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An attempt was made to obtain an observation of the late eclipse with 

the following result Sun's center on the meridian by chronometer llh. 

53m. 53 sec. Eclipse bcga^ by chronometer 3h. 12m. 50 sec. Chro* 

nometer gaining 3.87 sec. per day. The end was involved in thick doads. 

Yours with high respect, J/lmes Dean. 

6. Geohgieal Specimens from the East Indian Archipelago: from 
Jas. T. DicKiifsoN, Miss, of the A. B. C. F. M. • 

SiDgapore, 20th March, 1838. 

To Prop. Silliman. — Deaf Sir — ^I send by a friend, Mr. Hope, a few 
geological specimens which I collected not Imig since daring a voyage 
among the islands of the Indian Archipelago. The specimens are very 
small for convenience of transportation, and their value, if they have any, 
is derived only from the fact that they are frt)m highly- interesting islands, 
which, if I mistake not, are little known to geologists. 

The Temati specimens are most of them from the top of the moan- 
tain, 5060 feet high, and exhibit the trap rock in all stages of frision. 
The mountain is a volcano^ the crater of which was emitting smoke, but 
no flame, at the time we visited it. - 

The coal from Borneo was found in situ among the hills, and may pro- 
bably be found in any quantity. 

The rock of the island of Singapore is all red sandstone, so far as I 
know. In some places the sandstone has fragments of quartz imbedded 
in it 

The mountains of the Malay peninsula are granite, and so also are 
those of Cochin China. The islands east and south of Borneo are trap, 
and abound in volcanoes. Beginning, then, at the north and west, we 
have granite — ^next, proceeding towards the south apd east, we find sand- 
stoniB — and next, trap. 

Remark. — ^The specimens sent by Mr. D. fully sustain his opinions ; 
and there are among them also very beautiful chalcedonies and agates 
from the hills and beach at Mindanao.-^Ens. 

7. Resemblance to an Aurora, — Extract of a letter from George 
GiBBS, JSsg., dated New York, Nov. 26, 1838. — A druggist's store in 
Pearl istreet was burnt in the evening and while the air was filled with 
snow, (a slight fall took place during the night,) and a column of pale 
light shot up from the blaze as high as the zenith, (in appearance.) It 
was entirely distinct in color from the light of the fire or smoke, being 
stationary, higher, and slender like the mast of a vessel. It was to the 
south of where I stood and about a mile off, and was noticed by others at 
the time. I had no doubt of its being an ajrtificid aurora. You will be 
able, perhaps, to explain it if not. 
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Warmest day 
Coldest day . 



Range of Thermometer 
Number of days Clear . 
" " <* Cloudy 
" " " Rain . 
" *' " Showers 
" « « Fog 
« «* « Snow . 



Number . of d^y s observed 

Number of days of Westerly winds 
•* ** « Easterly " 

" « " North " 

" " « South " 



Number of days observed 

Mean Temperature, 1836 
" « 1837 



+90^ 
—18 

108 



. 135.25 
. 132.75 
. 34.25 
. 9.50 
. 2.25 
. ^3.00 



327.00 



327.0 



40.43 
41.22 



MONTHS. 


. BAROMETER. 


THERMOMETER. 




Max; 


Min. ' 


Range. 


Max. 


Min, 


Range. 


January . 
February 
March 
April . 
May . 
June . . 
July . 
August. 
Septembe 
October . 
Novembe 
Decembei 


r . 

1- . 


30.212 
30.384 
30.484 
30.112 
30.118 
30.100 
30.159 
30.242 
30.332 
30.370 
30.400 
30.534 


28.776 
29.322 

29.268 
29.040 
29.334 
29.278 
29.501 
29.431 
29.455 
.29.450 
28.700 
29,200 


1.436 
1.062 
1.216 
1.07^ 

.884 

.8^ 

.658 

.816. 

■ .877 

.920 

1.74)0 

1.334 


+ 34 

+, 38 
+ 49^ 
+ 60 
+ 80 
+ 90 
+ 90 
+ 80 
+ 81 
+ 68 
+ 49 
+ 45 


—18 

=jr 

+ 22- 
+ 20 
+ 49 
+ 52 
+ 46 
+ 41 
+ 30 
+ 2 
—14 


52 
53 
62 
38 
60 
41 
38 
34 
40 
38 
47 
59- 


Means. 


30.^7 


29.313 











SUDDEN PLUCTTJATIONS IN THE BAROMETEE, &C. 1837. 


J)ate. 


Inches and 
pfirts. 


Rise or 
fall. 


In what 
time. 


.• Remarks. 


Feb. 11 . . 
Oct. 17 to 18. 
20. 
Nov. 23 . . 
Dec. 26 to 27. 
27 to 28. 


.460 

.884 
.540 
.700 
1.018 
.570 


rise, 
fall, 
fall, 
.fell, 
rise, 
fall. 


12 hours. 
29 hours. 
12 hours. 
.24 hours. 
24 hours. 
24 hours. 


Wind S. and S. W. 

*' S. E. 

" s.w. 
" w. 
" w. 



Temperatdre of Well, Botanic Garden — 31 feet deep. 

Sept. 1835, to August, 1836 . . 46^ Fahrenheit. 
Sept. US36j to August, 1837 . . 46.2 " 

Storms, Phenomena^ i^c. 
October 18tk— Wind and rain.— J7th.— Wind S.— Shifted to S.W. 
OD 18th. — Commenced to blow hard at 11 A. M. of the 18th. 
Barometer fell from 9 A. M. of 17th to 2 P. M. of 18th, .684^ 
suddenly rose to 30.168 at 9 A. M. of the 19th. 
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October 20th.— Wind and rain.— 9 P. M. of Ae 19th, wind N. E.— Barometer 
30.028 blowing fresh— Thermometer 37, falling. At half past 3 
A. M. of 20th, wind shiaed to S. E. andstorm began.— Between 
4 and 5 A. M. blew a gale, heavy rain in squalls— Barometer 
felling rapidly.- 9 A. M. storm still raging— 10, began to abate, 
and shortly aiter wind shifted to S. and gradually died away.- 
Fbll of Barometer .540 in 12 hours — ^rain fallen half an inch. 
lSS>th.— Snow storm— from N. by W — ^began 4 A. M.— snowed till 11 A. 
M. and then rained all day — heavy wind. 
November 4th4o 5th.— Gale from N. W. with snow— began 8 A. Mi of 4th. 

14th. — ^Very brilliant Aurora— commenced at 6 P. M. — at half past 8 at- 
tained its greatest splendor — niagnificent crimson pencils, darting 
from the zenith to E. and W. 
16th.-— Heavy snow storm from N. E. — commenced 3 P- M-r-lasted till 

7 P. M. 
19th. — Steady rain, set in at 10 P. M. and continued without intermiission 
during the 20th, 2l8t, to 9 P. M, 22d— At which period stepped, 
wind N. E. — ^blowing fresh — Barometer 28.878. 
23d, 24th, 25th.— Heavy and continued gale from S. W.— Snow on 25th. 
November 30th to December 13th.— Extraordinary mild season— warm rains— nav- 

. igation open — steamers plying to the 13th December inclusive. 
December 21st. — Coldest dayr— Thermometer varying from — 14 to — 18 according 
to situation. 
2Gth. — Extraordinary rise and fall of Barometer—- 

9 A.M. 26th, . . 29.516 

9 A. M. 27th, . . 30.534 rise 1.018 

9 A. M. 28th, . . 29.964 fall .570 

9. Geological Surveys, — Many engagementa and ddties have caused 
us to fall in arrears in regard to several valuable geological reports, par- 
ticularly of New. York, Maine, and Massachusetts ;♦ but without proflfer- 
ing a pledge we may not haye it in our power to redeem, as soon as we 
could desire, we trust that we shall be able hereafter to gratify our own 
wishes by doing justice to able and faithful expbr^rs in these different 
and responsible fields of science and economics. 

10. Dr. ManieWs Wonders of Geoiogy. -^This fine work was men- 
tioned fully in our July number. Although it was published in London 
only in March, the second thousand of copies was nearly sold in Septem- 
ber, and a new edition is expected early in the present year, 1839. 

Arrangements have been made with the author and publisher by which 
Mr. A. H. Maltby of New Haven will publish the new edition, in this 
country as soon as it can cross the ocean, and by the author's ^proba- 
tion it will appear under the direction of Prof. Silliman with introductory 
remarks by him : paper, type and illustrations, identical with those of the 

London edition. 

• I ' II . 1. , , ,,.i ■ . t ( — I...... ..I I *- n — ^ 

* We now add those of Virginia, 1st and 2d reports, 1896 and 7 by Prof. W. B. 
Rogers, PhiU. 1838, and of New Jersey, 2d ed. 1836.-^Ed8. 
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11. Mr, BakeweUs Geology, -r-TYaxdi American firom the fifth English 
edition of 1838, revised and improved by the author : the American edi- 
tion, by B. & W- Noyes, of New Haven : with an Appendix by Professor 
SiUiman : 8vo. pp. 600. 

Mr. Bakewell's excellent treatise is well known in this country, in con- 
sequence of the two American editions that have been already published; 
its plan therefore requires no explanation,^ and commendation would be 
quite superfluous in the case of a work already approved and extensively 
adopted at home and , abroad. Mr. Bakewell has added a new chapter 
on the general removal and disappearance of the coal strata raised by 
faults above the surface of the ground. The forttier editions were par- 
ticularly full and instructive on coal, and this chapter is a valuable addir 
tion. 

The American editions, that of. 1829, from the third English, and of 
1833, from the fourth, were edited by Professor Silliman^ with the author's 
privity and approbation, and by his request this third edition is passed 
over to the American public through the same editorial supervision ; with 
a view of rendering the work mere useful, an appendix will be added by 
the editor, containing a condensed suminary of the ground before occu-. 
pied, with such correctidns of &ct and theory as. appear necessary. This 
reprint is executed in good style, and numerous typographical errors 
have, been corrected. 

12. Elements of Geology; by Cbarles I^yell, Esq., F.R.S., &c. 
d&c, London, Aug. 1838, pp. 543, 1 Vol. large 42mo.— These elements 
are, as may be supposed, an abridgment of Mr. LyelFs^ large and well 
known work, the Principles of Geology. . This is a new work, and very 
fully illustrated by figures, chiefly superior wood cuts, of great precision 
and beauty : there is one colored ideal section of part of the earth's crust, 
explaining the theory of the four great classes of rocks. 

Those who are acquainted with the author's previous works, will expect, 
what they will find, a lucid and masterly exposition of the science. This 
work might well be styled, " Institutes of Geology." 

It presents the elementary facts, perspicuously arranged and described, 
and the philosophy of the science is such as those familiar with its more 
profound discussions will readily appreciate. We understand that this 
work is in the press at Philadelphia, by Kay & Brother, and^that it may 
be ei^pected to appear early in the spring of the present year, 1839. 

13. Dr. Lewis C. Beck's Manual of Chemistry ; 3d edition, with nu- 
merous wood cuts : New York-r-l838 ; pp. 482, large 12mo. — ^The order 
of this work is — ^Definition, Attraction, Heat, Light, Electricity, Galvan-- 
ism. Magnetism and Electro-Magnetism, Elementary Bodies, Supporters 

Vol. XXXV.— No. 2. 49 
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of Combustion or Electro-NegalWe Bodies, Noa-MetaDic Combastibles or 
£lectro*Poeitive Bodies, Metals, Organic Bodies, Vegetable and Animal, 
with an Appendix. 

This order is probably the most unexceptionable. There is no perfect 
arrangement ; none that will avoid inconvenient anticipations, or that 
will bring into one group all the members of the same subject The best 
course is to anticipate as little as possible ; to explain the nature of the 
materials which we must empby so far as to render our processes intelli* 
giUe, and to revert, as far as necessary, so that either sooner or later, every 
thing will be explained. This course Dr. Beck has judiciously pursued, 
and his work is a perspicuous and ccmdensed abstract of the science, and 
is well adapted to the object ibr which it was written. 

14. NoHu^of a Manvalrf Ccnchobgy according to the sysUm laid 
down 6y Lamarck, with ike late improvements by De Bi«ainyille, foe 
students ; by Thomas Wtatt, M. A., in a letter to him fiom Isaac Lea, 
Esq., dated Philadelphia, December 19, 1838.— "Pair 8ir^l have ex* 
aroined your ' Manual of Conchology,' formed from the works of Lamarck 
and Blainville, and consider it well adapted to the introduc^on of the stu- 
dent into the science of conchology. The4>lates, which are from the ex-. 
cellent Work of Blainville, are generally very weH done, and calculated to 
aid the tyro in obtaining a knowledge of the genera of this interesting 
branch of natural history. 

'' I sincerely wish you success in this work, which must have cost you 
much labor. Should it pass to another edition, I would advise the inser- 
tion of a plate with the various parts of shells, with proper definitions 
in the text. The name of each shell should also be upon the |rfates 
throughout." 

Mr. Lea has, with good reason, commended the plates of this work, 
and it is no smaU advantage that they a)re printed on excellent paper, 
which will bear using both by the quiet student and the traveller. Offi- 
cers of the navy and in the merchant service, will find this a very con- 
venient, and we doubt not, useful manual, by which to direct theu obser- 
vations while collecting shells to enrich their own cabinet as well as those 
of public institutions and of private individuals. — Eds. 

15. Euhgiums on the late Dr. Nathaniel. Bowditch. — The death of 
this distingubhed man produced a f(trong impression on the public mind, 
and called forth many tributes of re^ct. Three eulogiums were pro- 
nounced, severally, by the Hon. Judge White, at Salem, and at Boston by 
Rev. Alexander Young, and by Hon. John Pickering, the latter before the 
American Academy, May 29, 1838. Mr. Young's discourse was, by 
particular request, revised for this Journal, and appeared in the October 
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namber. This, therefore, has already spoken for itself in our pages, and 
has been received with warm interest and gratification by the ]public. 

The eulogium of Judge White is a delightful composition, replete with 
eloquence and literary beauty, and warm with affectionate respect for 
the great philosopher whom it commemorates. Being the production of 
a townsman and cotemporary, like Mr. Young's, it presents graphic 
sketches of his life and character, b(^h in the forming' and mature 
stages, and does equal honor to the head and heaft of the writer, and to 
his noble subject. ' - 

The eulogium of Mr« lackering is a chaste, classical composition, alto- 
gether worthy of its author, (and this is no stinted praise.) 

In unity with the character of the learned body before which it was 
delivered, and of which Dr. Bowditch was president, it presents, as 
its peculiar characteristics, a 'masterly analysis of the scientific labors 
of this eminent man. Performed in the midst of arduous iind respon- 
sible business, and of Numerous social engagements and duties, which 
touched his warm heart as much as science filled his clear intellect, hk 
philosophical labors were enoDgh t6 have absorbed a powerful mind, un- 
shackled by common cares. It is remarkable, that the eulogist of this em- 
inent man, by the manner in which he has executed his delicate task, 
bringing literature and science into beautiful harmony, should have 
evinced that Dr. Bowditch was not alone in reconciling conflicting du- 
ties. Every wise and good American must feel proud that his country 
has produced a subject of such deserved eulogy, and gifted minds and 
hearts to appreciate such talents, attainments, and virtues. 

IG. The Science of Geology, from the Glasgow Treatises , with addt- 
turns; first American edition, Q>mmon School Treatises, No. I. — This 
little work of 72 pages, is^ neatly printed, with good illustrations on wood, 
and is issued at New Haven by B. & W. Noyes. It is well adapted to be 
useful in the education of young people, being judicious in selection, and 
perspicuous aiid attractive in style. 

17. Dr. Charles T, Jackson's Reports on the Geology of Maine, — 
It has been impossible for us to notice in the present number Dr. Jack- 
son's very valuable reports, being the second on the geology of Maine, 
and the second also on the geology of the public lands of Maine and 
Massachusetts. 

These reports together occupy about ,300 pages, witb appropriate illus- 
trations. They correspond with what we might expect from Dr. Jackson, 
being able and perspicuous, and eminently adapted to do honor to the 
State, and to promote its vital interests. 

We trust that the good sense and patriotism of the government of Maine 
will carry out this noble work until it is entirely finished under Dr. J^ok« 



Digitized byCjOOQlC 



388 Miscellanies. 

son's able and efficient management. No time for a full cottpleticm of 
this great labor can be so good as the present ; an abandonment woatd 
be most unwise, — even a suspension highly injurious, and in poiat of 
economy, very improvident and wasteful. 

18. CatKnite* or Indian Pipe Stone, — ^Dr. Jackson, of Boston, has 
analyzed Mr. Catlin's pipe stone from Coteau du Prairie, which is not 
steatite, but a new comp6und very similar to agalmatolite, . it being com- 
posed of in 100 grains : 

• Water, - - - - - - - 8.4 grs. 

Silica, ' . 48.2 •* 

Alumina, - - - .- - - - 28.2 

Magnesia, - - - - - - 6.0 

Perox. iron, - - - . - - 5.0 " 

Ox. manganese, , - ' - ^ - . - 0.6 

Carb. lime, - 2.6 *' 

Loss, (probably magnesia,) - . - - - 1 *' 

The carbonate of lime is hot an essential ingredient, but is mixed in 
fine particles. 

The Catlinite evidently exists in pseudo strata or tabular sheets, and 
overlaid by quartz rock, glazed, as if from the action of fire, while the 
surface is carved with bird tracks, called by the Indians the points or 
footsteps of the great spirit. 

19. Enche*s Comet, — The proximity of this body to the earth, during 
its return in the latter part of the present year, has rendered it an object 
of peculiar interest to astronomers. It was seen in England as early as 
the 2rst of September, but as yet no foreign observations upon it have 
reached us. Unfortunately, an epliemeris of this comet was not obuined 
in this country until the middle of November, at which time it had passed 
the circle of perpetual apparition, and was visible but for an hour or two 
in the evening after sunset. It was first seen in this country on the 17th 
of November, and at a number of places simultaneously ; at Yale Col- 
lege, New Haven, at the Wesleyan University of Middletown in this 
State, and at Philadelphia. It had then recently passed the point of its 
nearest approach to the earth, which was about 21 millions of miles, and 
was visible to the naked eye as a star of the 4.5 magnitude.. 

We have, as yet, heard of no regular series of observations upon the 

- comet made in this country. But few days remained after its discovery 

before it should disappear in the evening twilight, and its proximity to 

* Afi£r Mr. Catlin, the celebrated traveller in the West, and the successful 
V painter of Indians, their costume, the scenery of their country, &c. His Indian 
museum is a most interesting and unit^ue collection. 
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the horizon promised little reward to ahj efforts that might be bestowed 
apoti it. It was bbserved here with the 14 feet reflector of Mr. Smith, 
described in the last number of this Journal, and with particular refer- 
ence to its size and actual appearance. There was no decided or clearly, 
defined nucleus, but its degree of condensation towards the center, was 
abou^t as much as in the kind of nebulae described by Sir J. Herschel as 
'' suddenly much brighter in the middle." The nucleus was excentric^ 
the coma being less extensive on the side opposite the sun than elsex^ere. 
The greatest diameter of the eoma was in this telescope fully 12' j its 
least not more than | as much, and in the direction of a line drawn to- 
wards the sun. The expected occultation of the star % Herculis, which 
was not visible in Europe, was. observed here. It did not occult it, but 
preceded it when nearest by about 10 or 15 seconds of time. A ismall star 
of the 9th or lOth magnitude about 6' south preceding i, was almost central- 
ly occulted, but before the nucleus had quite reached it, the comet was too 
low to be observed ; the nucleus had approached within 30" of the star, 
and in a few minutes, would have either occulted it or passed very near it 
on the side next to i Herculis. , 

The Bibliotheque Universelle of Geneva gives an abstract of the Ephe- 
meris of this comet, as calculated by M. Bremiker, under the direction of 
M. Encke. Its present return is peculiarly interesting on account of its 
near approch to Mercury, from which its nearest distance is not two mil- 
lions of miles. The perturbations of the comet, arising from this so 
close proximity to the planet, will furnish data, from which the mass of 
Mercury, hitherto little j6ore than conjectural, inay be l^nown to a 
great degree of exactness. The full advantage of these data for the cal- 
culation of the mass and density of Mercury, will not, however, be real- 
ized, until future returns of the comet have more completely fixed its' 
elements. 

It is somewhat-remarkable, that since tlie return of Halley's comet, no 
other than this has been seen in afiy ^part of the world. E. P. M. 

Yal« College, December 29, 1838. 

20, Grr€tve of Godfrey ^ the inventor of the Quadrant^ and of Charles 
Thomson. — ^It will be interesting io the friends of science to learn that 
the remains of Thomas Godfrey, the undoubted inventor of the Quad- 
rant, have been rescued from oblivion and removed to the beautiful 4jem- 
etery of Laurel Hill, near Philadelphia. Mr. Grodfrey had been interred 
on the farm of his father, near Germantown ; in the course of time, the 
family burial ground was crossed by a cart road, and the old soapstone 
monument of the father, bearing date 1705, was knocked regularly by a 
cart wheel every time it passed, and was thus much defaced. This em- 
phatically exhibits the folly of interring on farms, which must pass, in this 
country, after a few generations, into other families. 
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Appreciating foUj the disGOverj of Godfrey, and aoxious to prevent a 
further desecration of the grate, the annalist of Philadelphia, John F. 
Watson, Esq., who resides in Oermantown, has had the remains<^f God- 
iBrej, of his fother and mother; and o£ a small child, all disinterred with 
sintahle care, and we are happy to add,^ that the mai^agers of the Laurel 
Hill cemetery hare erected' a suitable t<Hnb over the remains. The friends 
of science, when viewing this already celebrated spot, will not forget to 
visit the tombs of Godfrey, the invenfUnr of the Quadrant, and of Claries 
Thomson, the first, and long the confidential Secretary of the Continen* 
tal Congress, also to be Jbnnd appropriately cMrnaioetited in the same cem- 
etery. It is high time other attempts were made to perpetuate the mem- 
ory of the great and good men of the Revolution.— Own. 6y JI&. Smith 
qf the PhikL Library. 

21. Marble and Serpentine in VermwU. — We have received some beau- 
tiful marble tablets from Vermont through Mr. Hock Hills, agent of the 
Black River Marble and Manufacturing Company. 

The quantity is stated to be inexhaustible. ^ 

, The marble proper, is in the town of Plymouth, county of Windsor, 
twenty five miles west of Connecticut river. 

Some of the pieces sent to us have a white basis, with a faint blush of 
red, and varied by clouds of a light chocolate color ; the structure is sub- 
crystalline, almost compact, and the same is true of other pieces whose 
basis is black, but beautifully pictured by white spots, tinted in some parts 
with gray. The white is often elongated into figures, having consider- 
able regularity, sometimes almost cylindrical, and si^gesting, at a tran- 
sient glance,, the idea of imbedded encrinttes, or other organic remains. 
It is scarcely necessary to remark, that this is not the fact ; and, indeed, 
the geological character of the country from which the marble comes, is 
primary, and destitute of organic bodies. 

The serpentines and serpentine marbles tire from the neighboring town 
of Cavendish. 

The color presents every shade of green, and becomes^ % easy transi- 
tions, deep leek-green and almost black. A piece of the latter color, 12 
inches by 10, now lies be|bre us, and is so highly polished as to be a good 
mirror; it is, indeed, very beautiful. The lighter colored pieces have 
considerable resemblance to the Verd Antique of Milford, (Connecticut 

We cannot doubt that these materials will prove important ^th to use- 
ful and ornamental architecture. The pieces before us are all very firm, 
and would indicate good quarrie^. 

. The serpentine graduates, we are informed, into soapstone of an ex- 
cellent quality, and the distance of the quarries of serpentine and soap- 
stone from^he river is less than that of the marble. We observe in these 
serpentines magnetic oxide of iron and chromate of iron, both so diarac* 
teristic of serpentine formations. 
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^. OnfromW7iiteFisk 

MadiBon, September 12, 1838. 

To Prof. Silliman. — Respected Sir — The qaestion has often been 
proposed to me, whether by some chemical or natural process, the oil 
contained in our " white" fish might not be ei^tracted without material 
detriment to them as a manure. You are probably aware that in our vi- 
cinity we rely in a great measure upon these fish as a manure for the 
'' worn out lands." For this purpose, at least one hundred and fifty of 
our most activq men are in the season engaged in taking them. The 
number taken yearly is, upon average, fifteen millions. It has been as- 
certained by repeate4 experiment, that these fish contain half a gill of 
pure oil apiece. By those who made the experiment, (who at the time 
c<Nisulted you upon the subject, viz. 1814 or '15,) the remnants, after the 
extraction, were applied, side by side, with fish just taken, and no mate- 
rial difference noticed in the props. They at that time extracted from 7000 
fish, value $7, a barrel of oil, value at that, time $25; the process was very 
tedious and filthy. From these premises^ sir, 1^ wbh to ask of you, whether 
the oil contained in these fish can be purified fi^om the other matters. Does 
the principle of manure consist in the solid material parts of the substances 
used, or in a gas arising from the decomposition of such matetials? Is 
the oil the principal source of manure, and if so, in what ratip? I have 
been induced to solicit your opinion in this matter from a conviction that 
a very large profit may be realized from a disposition of the fish in the 
manner suggested, provided any method can be devised for effectually 
separating the oil from the other parts. 

. , Yours with great respect, - . 

_ W. W. Wilcox, A. M., 
Prec. Lee's Academy. 

Being unable to suggest any thing satisfactory in reply to the letter of 
Mr/ Wilcox, we give it publicity, in the hope that it may elicit informa- 
tiofr from others. — Eds. 

23. Calcium. — We learn from Prof. Robert Hare, that he has recently, 
by a new process, obtained calcium, the metal of lime, in considerable 

'quantity. His process is new, and we will not presume on a private letter 
for any of the details of procedure, or of the properties of the metal, of 
which, we trust, the public may, ere long, receive a notice from Dr. Hare 
himself 

24. N. Dunnes Chinese collection at Philadelphia^ communicated. 
— ^It would be difficult to name a subject that has puzzled the learned 
world so diocb and so long, as the accurate delineatien of the char- 
acter of that wonderful and unchanging people, the Chinese. The 
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English embassies added something to our knowledge of the heretofore 
little explored interior of the country, and some light was diffused re- 
specting the condition of agriculture, the habits, and the manufactures 
of the country. The works of the missionaries have also tended- to 
make us jnore familiar with some of their peculiarities; the best book, 
however, which has ever been written respecting China, is the recent 
work of Mr. J. F. Davis, who had long been a resident in China, and 
who accompanied the embassy of Lord Amherst to the capital city of 
Pekin. Mr. Davis has concentrated much real information in a small 
space, and has, with singular ability, developed the characteristics 
of the three hundred millions of people of this region ; his volumes 
have been republished in Harper's Family Library, and it is to them, 
and to the recent Fan- Qui in China, in Waldie's Librarjr, that we 
would direct the attention of the inquirer. 

^ Another new effort to open a fruitful source of information to the 
student is about to be made public, and on this occasion it is our own 
country which is to be gratified by the'indxistry, zeal, and discrimina- 
ting judgnaent, of one of her native merchants. Europeans have never 
succeeded in transporting^ a perfect or even a very respectable collec- 
tion of Chinese curiosities. Those impressions which would be re- 
ceived by a resident who had enjoyed the rare privilege of unrestrained 
intercourse With the better classes of Chinamen, have been denied to 
foreigners. It, has been too much the custom of the natives and their 
visitors, mutually to despise each other, and for both to seek for little 
further communication than that which the nature of their commercial 
transactions demands. The consequence has been, that the articles 
exported have continued to be principally those only which European 
and American every-day life have required ; while strangers have 
limited their purchases to the common articles made to suit a foreign 
demand and taste, and their intercourse to the classes of natives who 
are appointed by government to serve or to watch over them. A few 
streets of the " outside" city of Canton are generally visited, and the 
stores in the vicinity of ** Hog-lanei" a place frequented by foreign 
sailors, are ransackedTor the well known manufactures of gew-gaws, 
successively carried off by every new comer, but possessing little no- 
velty in any sea port. The interior of the city of Canton even is a 
seajed book ; how much more then the interior of China itself. This 
being the case> it became an interesting problem, as the Chinamen re- 
fuse to admit us in, how it would be possible to bring out what it was 
, so difficult to get a sight of; in other words, as foreigners were not per- 
mitted to inspect the workshops, the houses, private apartments, arid 
manufactories of the empire, what was the next best thing that could 
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he doiie to enable those outside the walls, and jtt home, to become 
acquainted with the domestic affairs^ and tastes of these recluses* 
Certainly little could be expected from the natives, unless other meUi- 
ods than those heretofore practiced could be adopted* 

Nathan Dunn, Esq., of Philadelphia, who had reflected much upoi|. 
this subject, and who, in the course of the very successful proeecution 
of his business at Canton, had learned to respect the ingenuity, and 
when called forth, Uie intelligence of the numerous Chinese with whom 
he was daily in contact, happily ^conceived the i((ea of transporting to 
his native shores, every thing that was characteristic or rare, whether 
in the natural history, or the natural and artificial curiosities and man- 
ufactures, no matter how costly they might be. And now. came effi<- 
ciently to his aid those requisites that had been but too frequently 
wanting in the officers of the East India Company, or their agents, 
who had made the attempt to procure such a collection but had failed. 
Mr. Dunn, . who, it will be admitted by every one on the spot, had 
conducted himself toward all classes in a manner to win their esteem 
and confidence, and to whose house and table were introduced so 
many of the most distinguished officers of government, either tempo- 
rarily j)j^ permanently at Canton, soon discovered that it was in hia 
power to obtain favors^ not usually granted to strangers. One after 
another he procured, either by purchase or as. presents, those rare and 
costly articles constituting his coj|lection : how many of thiese are per- 
fect novelties even to thousands who have visited China, let those de- 
cide who may. soon have an opportunity of doing so ; if indeed, that op- 
portunity is not already in their power, before this hasty notice passes 
through the press. For one, the writer is free to say that but for the 
insight thus obtained, he should have remained as ignorant of the 
subject as other travellers. It is with a view of imparting a portion 
of this satisfaction, that he ventures to put them on paper. 

Without further preface, we shall proceed to notice very briefly 
some of the peculiar features of this novel exhibition, enumerating a 
very small portion of the contents of the three hundred cases from 
which it has been now for the first time unpacked. The following 
are the principal groups. 

-The entrance saloon, of China work, forms a vestibule, through 
the centre of whicli you enter the great saloon, one hundred and sixty 
feet in length, by sixty three in width, and twenty four feet in height, 
with a double colonnade ; to the^right and left of which are the nu- 
merous cases containing, specimens of all that is rare, curious, or 
common, to be procured in the celestial empire. This screen is such 
as is common among the wealthy Chinese, in partitioning off* a very 
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large salodn from th« remainder of the great gvoand floor of ihcir 
hoases. It is richly gilt, and ornamented with Chinese paintings on 
silk, inserted in the pannela ; and is mounted abore with small square 
gilt apertures ; in these latter are inserted paintings of boats and gor- 
geous flowers. The screen forms a beautiful termination to this end 
of the room ; the full eflfect bursts upon the eye of the visitor after 
passing the folding door. Hours, nay, days and weeks, may be pro- 
fitably employed in eiamining the details within this magnificent sa- 
loon, which brings the most populous nation of Asia at once before 
the view of the spectator. 

Accurate likenesses in clay. — ^The visitor is Ifirst attracted by the 
accurate and characteristic whole size Chinese ^gures of varioue 
rank, from the mandarins to the cooleys, from women of distinc- 
tion, to those scolling their boats on the rivers. These are in num- 
ber seventy or eighty, and were made by a very experienced artist in 
this line, from living subjects. The material of the faces and handet 
is a prepared substance, so well adapted to the operation of moulding, 
as to take the impression perfectly and retain it permanently; the 
faces are colored to nature, mounted with hair, &c,, «nd each presents 
a speaking countenance in a style of art perfectly novel in this coun- 
try or Europe. These figures are neatly arranged in groups, arrayed 
in their appropriate costumes, some of them extremely rich, while 
others exhibit the working and every-day dress of the lower orders. 

The effect of this department is to exhibit to the spectator the in* 
habitants of China as they really exist. Great care was taken in pro- 
curing the ltkenesses,^nd about three years of the time of the propri- 
etor were occupied in bringing them to perfection ; . his head carpen- 
ter, and other workmen about the factories, were pointed out to us, 
and many conspicuous characters of China street, d&c. will be recog- 
nized at once by those who have been to Canton. Bearers of a se- 
dan chair, itself a perfect specimen in all its parts of ornament and 
utility, are in the act of carrying a native gentleman, acconoipanied by 
his pipe-bearer and footman. 

Porcelain and earthen ware manufacture. — ^In this department, 
endeavors have been successfully made to procure the best ^specimens 
of all the most expensive manufactures of the country, embracing sev- 
eral very ancient and highly esteemed articles. There are abo tho^e 
ariicles in common i>se for domestic purposes, to brnament grounds, 
fishponds, or used as flower stands, seats, &C. A very interesting 
fact will be developed by this section, showing that the. art of porce- 
lain manufacture has been on the retrograde for the last jcentury or 
two; it will also serve to show, that many of the most ornamental 
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ahd beautifal specimens are rarely, if ever, exported. Formerly the 
emperors patronized the porcelain manufacture by very high premie 
urns and extensive orders ; the art has now dwindled to supplying 
commercial and domestic wants. There are here many hundred jars, 
rases, pipe-stands, and various services. used by the Chinese, differing 
materially from those exported. The specimens of ware cracked on 
the surface by age, are interesting and costly. There must be several 
thousand pieces of fine China, including the thin egg-shell eqp with 
its lettered inscriptions, octagon pipe-stands, three or . four feet in 
height, inscribed landmarks, tile work) screens, &c. i&c., in very nu- 
merous patterns ; affording us ** barbarians^' new ideas on the subject 
of their manufiictures, and probably new patterns for our artists. 

Agricultural and other instrumentSi — ^We notice ampng the agri-* 
cultural instruments the very crude plough, that is drawn by the buf* 
&lo with his simple yoke and rope traces ; the harrow, differing very 
materially from that of our country, is one of the accompaniments. 
There are forks, rakes, hoes, axes, shovels, spades of wood faced with 
iron for the sake of economy, ^c. ; a complete, set of carpenter's and 
joiner's, or cabinet paaker's tools ; of the superiority of these over our 
own, we cannot say much. There is a native shoemaker's shop com« 
plete ; a blacksmith's anvil, his curious bellows, 4&c., comprising the 
complete accoutrements of the travelling smith : the entire shop of 
the ambulatory barber, his clumsy, shorl razor, tases, d&c* &c. The 
musical instruments of the Chinese, also figure in full among the curi- 
osities. Castings of iron of < very great beauty, consisting of pots, 
kettles, and other cooking utensils of universal use, and which, unlike 
pmr own of the same metal; may be mended at pleasure as easily as 
our own tin vessels. 

Here is a study pf Chinese manufactures perfectly novel to an 
American, who will be surprised to find that the most simple opera- 
tion which he has been taught to believe can be performed oniy by 
an instrument of a certain form, is equally well executed by another 
of a totally different figure ; the flat-iron, for instance, is more like 
our chafing-dish than what we employ for smoothing linen. We are 
amused to see the New England patent mouse-trap, that has been 
used in China for ages. There are gongs, bellsi metallic mirrors, 
and articles under tMs head which nothing short of a most copious 
descriptive catalogue would embrace. 

Models of boats. — ^The models of boats form a striking feature of 
&e scene ; first, we have the gorgeous flower boat with its numerous 
decorations, various furniriied apartments of comfort and luxury, and 
painted and adorned in the peculiar style of the Asiatics. 
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Of the canal boat there are three models of difierent sizes of such 
as are used in conv«3nng the articles of their produce, teas, salt, grain* 
and mannfactured articles, to and from the distant points of the ex- 
tensive empire, and in loading and unloading foreign ships. They 
are remarkahle for strength and durability. 

The man-of'ttoar boat, — ^Thesc tide waiters* boats, or cutters, are 
always cruising about with the police officers, to keep order among 
the numerous residents on the water, and to enforce the revenue laws. 

The san-pans, or family boats, in which it is computed about 
200,000 persons constantly reside on the waters before the city of Can- 
ton and its suburbs ; th^y are kept as clean as a milk-pail, and contain 
entire families, who are born and live to the end of their days on the 
river. This great city ofboats presents a remarkable aspect; throtigh 
them it would be, difficult to navigate, were it not that the fleet is 
arranged in streets, and at night lighted up. There are abo other 
boats ; each has been made by reducing the dimensions to the proper 
scale; hi every particular, even to the employment of the same de- 
scriptions of wood, the oars, sculls, rudders, setting poles, cordage, 
&c., are fac-i^imiles of those in aciual use. We are not sure thkt a- 
Chinese canal boat, of a thousand years ago, might not be ^dvanta<* 
geously transferred to our own recently introduced water ways. 

Bridges. — ^There are four accurate models of granite bridges, from 
one to four arches ; the workmanship of the originals is of great 
beauty and durability, acfd really in them we discover the perfect 
arch, the most approved piers of the present day, and yet their bridges 
are so ancient, that the date of their erection is almost, if not entirely^ 
lost. Having no carnages, they are merely used for foot passengers, 
loaded cooleys, and an occasional horse or buffalo* 

Summer houses. — Four models of summer houses exhibit the pe- 
culiar taste of the Chinese ; some are plain, and others very orna- 
mental, with their scalloped roof, bells, gilding, painting, &c., and 
furnished with miniature chairs, tables, 6lc., models of real things, 
every part being complete for the luxuries of tea and the pipe. Tea 
is the universal beverage ; this is sold from eight cents the pound up 
to many dollars, and is an article on which some of their citizens ex- 
pend a very large income. The working man carries it in his rude 
tea-pot to the fields, and drinks it ^old to quench his thirst, while the 
more wealthy sip it on every occasion of ceremony, business, t)r 
fafnili^ intercourse. 

Paintings, — The pictures and pjEiintings are very numerous, and 
probably occupy the greatest surface in the collection. Many of them 
were presented by distinguished men of Chimt^ ai^ maiiy were painted 
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ly tile most celebrated artists of the principal inland cities, including 
the capital. They represent in the first place all those scenes which 
are characteristic of Chinese life in its detail, inclnding a series show- 
ing every process of the tea manufacture, from the planting to the 
packing up. There are large and handsome views of Macao, Bocca 
Tigris, Whampoa, Canton, and Honan, with its remarkable temples, 
d&c. The portraits will astonish those who hare seen only the paltry 
daubs usually brought as specimens of the art in China. There is 
t>ne of the high priest of the Honan temple,^ and others of distinguish- 
ed men well known in Canton, worked with the minuteness of minia<- 
ture painting. This department comprises also a variety of paintings 
on glass, an art much practiced by the natives ; pictures of all the 
boats peculiar to the country ; of rooms, their domestic arrangements; 
of all the costumes of people of rank ; the furniture, lanterns, and, in 
short, of every variety of Chinese life, from the most degraded class 
to the emperor. The flowers embroidered on satin, d&c, will attract 
the eye of female visitors. 

A Chinese room, — At the east end, faced by a very superb alcove 
brought from China, is a Chinese rooin. The akove itself consists of 
wood deeply darved out of solid blocks ; the carving represents £gu res 
of men, animals, birds, flowers, d&c. The cutting penetrates through 
the whole of each piece, and forms a net work, the front being painted 
and gilt in the Asiatic taste, with the rich colors for which the nation 
is so celebrated. The screen is a fac*simile of those put up in the 
houses of the wealthyy to form an ante-room in their large establish- 
ments. This vestibule will be decorated with furniture, such as chairs, 
tables, stands, stools, vases, maxims, scrolls, dec, and in every re- 
spect will represent a room as actually occupied by the rich. This 
screen work extends over the tops of the cases the entire length of the 
north side of the room, and its efiect, as seen by the writer, is ex- 
tremely gorgeous,, reminding him of the representations made in old 
illuminated manuscripts, before the invention of printing in Europe. 
The colors, violet, blue, crimson, scarlet, &c., are those employed 
by t)ie illominattors, and lead one to believe that ^Aey imitated the 
Chinese. 

Furniture^ books^ ^c, — In addition to the furniture contained in 
this beautiful pavilion, there will be also distributed in the saloon a 
variety of Chinese domestic articles and utensils. Two dark colored 
and extremely rich bookcases, which might serve to ornament any 
library, will display copious specimens of the books of the Chinese, 
in their peculiar and safe binding, so rarely seen in this country. 
Specimens of their blocks or stereotyped wood are also in the coUec- 
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tion. The bookcases ure made in excellent taste, of a dark wood 
Busceptible of a beautiful, polish, and in some respects they may be 
considered an improvement on our own. The chairs of different 
forms, large and . capacious, made of wood resembling mahogany, 
with their appropriate cushions and footstools, are in a taste of re- 
finement and comfort^ which would have been creditable to some of 
our forefathers of New England, into whose parlors they might have 
been introduced without differing much from the fashion of £fty years 
since. The stools without backs exhibit their adaptation to a south- 
ern climate, in being partly . composted of China ware, marble, and 
wood. ■ . 

There are also tables, such as ornament the rooms of the wealthy, 
gilt, and richly carved and painted ; stands, inlaid with marble or pre- 
cious wood, such as are placed between every two chairs to hold the 
tea apparatus, or those various little ornaments or flower pots, of 
which the Chinese it will be seen» are so remarkably fond. There is 
also a common table, such as is in universal use, and has been for cen- 
turies, which will be recognized by our present generation as a fac- 
simile of the favorite eight legged table of our great grandfathers, 
now thrust by moderu fashion into the kitchen or garret It folds up 
as those do, and the legs are turned in rings *, this, like a thousand 
things in the saloon,^ proves that our common usages have been de^^ 
rived from China, where we are accustomed to believe they are cen- 
turies behind us. The vases and seats of porcelain are particularly 
rich alid unique. 

Natural history. — The brevity we have been obliged to use in the 
foregoing enumeration, has prevented the mention of much that would 
have interested the readers of this Journal, and we have to regret 
that the department of natural history must be also merely touched 
upon. It evinces the comprehensiveness of Mr. Dunn's plan to find, 
that even in this particular, nothing has been omitted which ,time, 
trouble, and expense could accomplish, and as one evidence among 
many, of the laborious nature of the occupation of bringing these 
things together, we may mention the care bestowed upon the numer- 
ous objects of science here concentrated. 

A young gentleman of Philadelphia, well known there as an enthu- 
siastic naturalisp, Mr. William W. Wood, son of Mr. William Wood, 
made his way to Canton in search of objects of interest, in the rea- 
sonable expectation of bettering his condition. JVfr. Dunn at once 
sought hia aid to perfect his collection, and employed his valuable 
time for a very considerable period. He had a carte blanche to pros- 
cure objects in natural history, yet some art and no Ettle subterfuge 
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irere neceflsary* to persuade the Cfainameo to collect articles of a kind 
in which they take no interest ; prejudice and national feelings were 
to he overcome before they could be induced to make the necessary 
excursions by land and water, to spots where no foreigner could pen« 
etrate. By industry, money, flattery, and kindness, he succeeded, 
however, in amassing a great variety of birds, fishes, reptiles, shells, 
Ate, and a few animals. Of these, all have arrived in good condition 
with the exception of the insects ; the butterflies, moths, d&c, which 
when last seen in Canton were particularly ncfa and curious, have suf- 
fered most by the delay in unpacking, and by natural causes. 

Mr, Wood was indefatigable for many months in completingrthe 
herpetology of China ; the conchology is^ fuUy represented in many 
rich and rare specimens ; and one of the rarest birds, the mandarin 
duck, with its very peculiar plumage, will be new to many : the China 
partridge and many beautiful song birds, add variety and interest to 
the whole* 

The fishes were procured principally at the famous fishing stations 
at Macao, where Mr. Wood resided for several months for this ex- 
press purpose ; the specimens are very numerous and rare. There 
has also been procured a great number of very- fine drawings of fish 
from life in the accurate style of the Chinese, and in fine colors.' The 
stufled specimens will be neatly and appropriately arranged to afford 
a study for the naturalist. 

In the department of botany, attention has been paid to procuring 
accurate drawings of many plants and flowers. These will be exhib- 
ited in frames. 

The minerals, m this collection are few in number, and together 
with the primitive rocks of China, embrace some remarkably fine car? 
bonates of copper, both nodular and radiated. 

The shells include the well known species of the China sea and the 
Canton river ; the former, however, are of remarkable size and beauty, 
while a multiplicity of specimens illustrates all their varieties. 

The writer regrets his want of acquaintance with the science of 
mineralogy, whi^h prevents his more than alluding to the specimens, 
said to be highly interesting. * 

Miscellanies, — The jos-houses, pagoda?, articles of virtUt of orna- 
ment, of stone, of jade, of ivory, bamboo, wood, metal, rice, dtc, are 
so numerous that we can only allude to them. A case of shoes in all 
their clumsy or ornamental variety, exhibit the form of the compressef} 
female feet,'and the clumsy shape of those of the male;- another of caps 
fresh from their makers, with the button of joffice, and the cheaper 
kinds of the poor ; theatrical dresses, known to be those of the very 
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ancient Chinese, spectacles, of^um and other pipes, fans the compass 
in great rariety, models of fmits, coins, exquisite specimens of carding 
in ivory, metal, stone, and bamboo, very numerous and grotesque 
canrings from roots of trees, in which they exhibit a peculiar taste, 
singular brushes, comba, beautiful resselaof odoriferous wood for 
their altars and temples, of which latter there are models ; rery nu- 
merous ornamental stands carved with good taste ; huge cameos in 
stone of great cost ; fine specimens of their lacquered ware, as well 
as their common ware ; a silk embroidered saddle ; a water wheel 
worked like our modern tread-mill ; a fan iox cleaning rice resem- 
bling our own ; lanterna of every possible- shape, size, and ornament, 
will be suspended from various points, with their rich and tasteful 
paintings ; there is a model of their very singular coffin, which few 
would even guess was designed to contain the last relics of humanity. 
Space is wanting to perfect this notice of a collection highly credit- 
able to the taste and liberality of the proprietor, and valuable to our 
country. No where else can we see so complete an exhibition of thia 
interesting nation. 

25. Prof. Agassiz and his toarks, — ^By a letter ^om this eminent naturalist, dated 
Neuchatel, Not. 5, 1838, deceived Jan. 4, 1839^ at the moment of closing the pre- 
sent No., we learn the following facts respecting his new works now in the coarse 
of execution. The work on The Fresh- Water Fishes of Europe,* with nu- 
merous plates, executed with all possible care, and that on the EcHjironERMATA,* 
will be published in such time, that the first number of each may arrive in this 
country early in the present year, 1839. The fresh wttter-fishes will appear in livrai- 
sons, containing each about 20 plates. The EchinoderrmUa in livraisons, with 5 
plates each, containing also the explanatory text. 

It is known to the geological wx)rld, that Prof. Agassiz has recently published 
some novel and interesting views respecting the movement of the Erratic Blocv (^ 
the Jura, and upon Glaciers Moranies and Erratic Blocs.t On this subject he re- 
marks in his letter : 

** You will greatly oblige me if you will communicate to me such facts within 
your knowledge as have reference to the phenotnena of the transport of erratic 
blocs, and especially with respect to polished-surfaces in any regions in the vicinity 
of New York (or elsewhere.) 

" I have it in contemplation to publish, in the, coarse of next year, the result of 
extensive rese^l'ches into this subject, and shall be very happy to add observations 
'made in countries remote from ' my own.' " 

We have only room earnestly to recommeild the works and wishes of Professor 
Agassiz to our geologists, and his wishes especially to those charged with /the geo- 
logical surveys. His address in this counti-y is to M. August Mayor ; care of Mey- 
rat Nagath,^ew York. — Eds. 

* For a notice of these works, see vol. 34, p. 212 of this Journal. 

t Jameson's Journal, for Oct. 1837, and April, 1838, vol 24, pp. 176 and 364. 
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Atlee, Dr. W. L., on certain cavities in 

quartz, 139. 

on spontaneous combustion, 144. 
Aurora, atmospheric oricin of, 145. 

resemblance to, observed in New 

York, 381. 

connection of, with crystalUzation 

of snow, 145. 
Auroral arch in Vermont, 380. 
Avon, mineral waters of, 188. 

Vol. XXXV.— No. 2. 



B. 



Babington, botany of Channel Islands, 

309. 
Bache, Prof. A. D., mention of Mr. Es- 
py *s theory of storms to British Aa- 

sociation, 286. 

to report on meteorology of the 

U. S. to the Brit. Assoc, in 1839, 321. 
amount of rain collected by Ajraage 

as influenced by currents of air, £37. 
Backhouse, £., on the Lestris tribe, 312. 
Baer, Von, on firozen ground in Siberia, 

305. 

on expedition to Novala Sem- 

Ila, 306. 
Bailey, Prof J. W., on the vascular sys- 
tem of ferns, 113. 

monstrous flower of Orchis spec- 

tabilis,117. 

fossil infusoria. 118. 
on American DiatoihflB, 121. 
Bakeweirs Geology, 3d edition of, an- 
nounced, 385. 
Barometer, substitute for, in measuring 

heiffbts, 294. 
Beaufort, on the position of Cuzco, 309. 
Beck, Dr. L.C., manual of chemistry ,965. 
Binocular vision, Prof. Wheatatone on. 

205. 
Bituminized wood^ curious deposite of, 

in Lousiana, 345. 
Bird, Dr. G., on theproducta of nitric 

acid and alcohol, 299. 
Blake, Mr. James, on injecting veins, 

313. 
Blowpipe mouth for oxygen and hydro- 

^n, 187. 
Boilers fi>r steam, how rivetted, 320. 
Bone cavern in Mendip Hills, 304. 
Botany, section of, in British Aasooia- 

tion, 309. 
Bowditch, Nathaniel, memoirs of hia 

life, 1. 

JEulofliums on him noticed, 386. 
list of his scientific papers, 46. 
translation of La rUoe*s AC6- 

canique Celeste, 17. 
Brandes*s account of tha mataoiaof Dee. 

6, 1796, 361. 
Brewster, Sir David, on newphenom- 

ena of color in fluor spar, 296. 
Bridge suspension, 319. 

61 



Digitized by 



Google 



402 



INDEX. 



Brewster, Sir David, on new kind of po- 
larity in hoxnogeneoua light, 291. 

on Dr. Wallace's preparations 

of Ibe eye, 291. 

Brisbane on difference of longitude, 296. 

British Association for the advancement 

of science, abstract of, for 1838, 200, 

275. 

shells, supposed new, 309. 
Bucklaod, Rev. Dr., account of footsteps 
on sandstone near Liverpool, 307. 

application of small coal to 
economical purposes, 308. 

letter to him from Dr. N. Web- 
ster, 375. 

C. 

Calcium obtained b}^ Dr. Hare, 391. 

Cambridge, meteoric observations at, 
323. 

Campbell, A. W., electro-magnetic en- 
gine, 343. 

Canis jubatus, 310. 

Carbonic acid, liquefaction and solidifi- 
cation of, 301, 346, 374. 

emitted by a brine spring, 
293. 

Carbon, specific gravity of its vapor, 298. 

Carpenter, Prof. W. M., geological no- 
tices of Opelousas and Attakapas, 344. 

Catlinite, new mineral analyzed, 388. 

Cattle of Chillingham Park, 310. 

Caustic potassa of commerce — ^nature of 
its coloring matter, 299. 

Cavities in quartz, 139. 

Chemical combinations, 302. 

Chemistry, manual of, bv Dr. Beck, 385. 

Cheraistr}' and mineralogy before the 
British Association, 297. 

China sea, tyfoons of, 209. 

Chesney, Lt. Col., ascent of the Euphra- 
tes, 309. 

Charlton, Dr., on Tetrab Rakkelhan, 
312. 

Chinese curiosities collected by Mr. 
Dunn, 391. 

Chlorine, specific gravity of, 298. 

Cholera spasmodica, 313. 

Circular galvanometers, 259. 

Climate of America, by Dr.Daubeny,288. 

Coates, B. Hi, M. D., use of Uvularia 
perfoliata for poisoned wounds, 270. 

Coal gas for cooking, 317. 

Color, new phenomenon of, in fluor spar, 
295. 

Combustion of wood, spontaneous, 144, 

Compound electro magnets, ^3. 

Comet, Encke's, observed, 388. 

Conchology, manual of, noticed, 386. 

Condensation of gases by Dr. Torrey,374, 

Council, A., Esq., analysis of gadoli- 
nite, 195. 

Conrad, T. A., notes on American ge- 
ology, 287. 



Cook} Capt. J. £., on the genus PinnSy 

Abies, &c., 311. 
Courses of hurricanes, 201. 
Crichtonite, new locality of, 179, 180. 
Critical interpretation of bara and asah, 

375. 
Crosse's ezneriments with the voltaic 

battery, 125. 
Crystallization of snow as connected 

with the aurora, 145. 
Cupellation, an easy mode of, 321. 
Cursory remarks on East Florida, 47. 

p. 

Dana, J. D., on a supposed new mine- 
ral, 178. 

Danburite, a new mineral species, 137. 

Darwin, Mr. C, animals collected b^ 
him, remarked on by Prof. Owen, 195. 

Daubeny,Dr. Charles, on the climate of 
N. America, 288. 

thermal springs of N. Amer- 
ica, 307. 

Dawes, Mr. J. S., on manniacture of 
iron, 303. 

Dean, Prof. J., auroral arch in Vermont, 
and eclipse, 380. 

Dent, portable mercurial pendulum, 289. 

Deflected currents of air, their influence 
on the rain guage, 287. 

Description oftwo new shells, 268. 

Diatoms, notice of some American spe- 
cies, 118. 

Diabetic sugar, analysis of, 298. 

Dickinson, Rev. J. T., geological speci- 
mens fi^m him noticed, 381. 

Diflference of longitude between London 
and Edinburgh, 290. 

Diluvial currents, evidences of by Dr. 
Haves. 191. 

Double neliz for inducing magnetism, 
261. 

stars, micrometrical measures of. 
407, 284. 

Dunn's Chinese collection, 391. 



Echinodermata, by Prof L. Agassiz, 40Qt. 
Eclipse of the sun observed at New Ha- 
ven, Sept. 18th, 1838, 174. 

Observed in Vt. by Prof Dean, 
380. 
Editors, remarks by them on American 
geology, 250. 

by senior, on Mr. Junius Smith's 
letters, 336. 
Ehrenberg, Prof C. 6., on fossO infu- 
soria, 311, 371. 
Electro-magnetism as a moving power, 
106. 

magnetic apparatus and experi- 
ments, 252. 

engine, 343^ 
formula, general, 356. 
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Electrotome und electrepeter described, 
112. 

Employment of Uvularia perfoliata, 270. 

Encike 8 comet observed, o88. 

Encrinite, fbesil, by J. G. Anthony, 359. 

Engine, electro-magnetic, 343. 

with reciprocating ar- 
mature, 263. 

Erdmann and Schweigger's Journal, ex- 
tract from, 356. 

Espy, his theory of storms tested, 208. 

Etner, on a new one by Dr. Hare, 329. 

Excursion, geological, 309. 

Exley, Mr. Thos., on specific gravity of 
gases, 298. 

on chemical combinations, 302. 

Experiments in magnetic electricity, 252. 

Exploring expedition to the South Seas, 

Extreme heat at Cumberland, Md., 190. 

F. 

Falco Islandicus, 310. 

Ferns, vascular system of, by Prof. Bai- 
ley, 113. 

Feuchtwanffer's treatise on gems, 189. 

Fish with four eyes, 309. 
British, 309. 

Fires in London, 316. 

Flora of North America, 180. 

Florida, East, notices of, 47. 

Fluor spar, new phenomenon of color in, 
295. 

Forbes, notice of subterranean heat and 
of a brine spring emitting carbonic 
acid, 293. 

Fossil animals collected by Mr. Darwin, 
196. 

Fossils, as characteristic of strata, 237. 

Fossil fish in red sandstone of New Jer- 
sey, 192. 

Encrinite, 359. 

Infusoria, 118, 311,371. 

shells and bones at Savannah, 380. 

teeth, by Prof Owen, 307. 

Fox, a mineral vein obtained by him by 
galvanism, 306. 

Fresh- water fish of Europe,'by Agassiz, 
400. 

Frozen ground of Siberia, 305. 

G. 

Galactin, Dr. Thomson on, 303. 

Gale, Dr. L. D., on fossil fish in red sand- 
stone of New Jersey, 192. 

Galvanometers, circular, 259. 

Gambo|j^e, resin of, 304. 

Gases in the blood, experiments on by 
M. Magnus, 196. 

Gaseous compounds formed by the ele- 
ments of water, 328. 

Gases condensed by Dr. Torrey, 374. 

Gaylord, Mr. W., his note on the me- 
teoric shower of Nov. 1838, 370. 

Gems, treatise on, 189. 



Geography and geology of British Asso- 
ciation, 304. 
Geology, American, notes on by T. A. 
Conrad, 237. 

of Antigua, 75. 

Elements of, by Lyell, Ameri- 
can edition announcea, 3o5. 

new edition of Bake well, 385. 
of St Croix, 64. 
of Florida, 60. 
of North America, 307. 
of Maine, 387. 

and topography of western New 
York, 86. 

Mantel], wonders of, 384. 
science of, from Glasgow trea- 
tises, 387. 
Geological excursion, 309. 
surveys, 384. 

specimens sent from the In- 
dian Archipelago, 381. 
Gibbs, Geo., notice of false aurora, 381. 
Glover, on rete mucosum and pigmen- 

tum nigrum, 313. 
Gold, T.S., new locality of Crichtonite, 

179. 
Godfrey, bis grave discovered, 389. 
Gold, easy mode of cupelling for, 321. 
Goniometer, portable reflective, 303. 
Graves on a general geometric method, 

296. 
Graves of Godfrey and Chas. Thomson 

discovered, 3d9L 
Gray, Asa, notice of Flora of North 

America, 180. 
Gray, J. £., angular lines on certain 
moUusca, 310. 

on the boring of the Phola- 
des, 312. 

on a British shell, 309. 
Crreenhow, on mercury in neuralgiay 

313. 
Griffith, account of geological map of 
Ireland, 306. 

H. 

Halley*s comet, remarkable phenome- 
non of, 285. 
Handyside, Dr., on Sternoptixineas, 312<. 
Hancock, J., Falco Islandicus, 310. 
Hare, Dr. Rubt., on a new ether and 
gaseous compounds formed with the 
elements of water, 329. 

calcium obtained by him, 391. 
fusion of platina in mass, 328. 
refutation of Maugham's 
charge, 331. 
Harris, Mr. Snow, meteorological obser- 
vations made at Plymouth, 297. 
Hayes, Geo. £ , on diluvial currents,191. 
on the JT^olog^ and topogra- 
phy of western New York, 86. 
Helix, double, fbr inducing magnetism, 
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Hcrapttb, Mr. Wol, on a b«w proetn 
for taoninf , 903. 

Herpetology of North Amwiea, by Hol« 
brook, loS. 

Herrick, £. C, on shooUag itan of Au- 
gust 9tii, 1836, 167. 

on shootiBg ftart of Dec. 
7th, 1838, 361. 

Henchel, Sir J., remarks on Mr. Red- 
field's law of storms, 981. 

astronomical observations 
at the Cape of Good Hope, 983. 

phenomenon of Halley's 
comet, 985. 

Titreous humor of shark's 
OTC, 993. 

Hills, Hock, his quarries of marble in 
Vermont, 390. 

Hincks, Rey. W., on Tegetable mon- 
stro«itif*s, 310. 

Hindmarsh, Mr J., on the wild cattle of 
Chillincham Park, 310. 

Hitchcock, Prof £., note to Hr. Con- 
rad's remarks, 946. 

Holbrook, Dr. J. £., his American Her* 



petolocy, 186. 
Hope, Mr., < ' 

on noxious insects, 313. 



, classification of insects, 311. 



Hovey, Prof 8., en geology of 8t Croix, 
oa. 

on geology of Antigua, 75. 

Howell, B. B , extreme heat at Cumber- 
land, 190. 

Hubbard, Prof, O. P., letter addremed 
to him on a storm in New Hampshire, 
933. 

Hurricanes, with notices of tbo tyibons 
ofthe China sea, 901. 
906, 990, 991. 

I. 

Indian pipe stone analyzed, 388. 
Infusoria, (basil and recent, 118, 311, 871. 
Inducing magnetism, double helix for 

that purpose, 969. 
Insects, wnich appeared in Mr. Crosse*s 

electro-magnetic experiments, 195. 
noxious, 313. 

their depredations obviated, 338. 
Interpretation of bara and asah, by Dr. 

Noah Webster, 375. 
Iron, new mode of manufacturing, 303. 
isomorphism, exception to law of, 309. 



Jackson's report of geology of Maine, 

387. 

his analysis of Indian pipe atone, 

388. 
Jardine, on Salmonid» of Scotland, 312. 
Jervis, Maj. J., survey of British India, 

308. 
Jenyns, Rev. L., on the square-tailed 

shrew, 319. 



JobnatoD, Dr., on an axeeption to the 

law of Isomorphism, 309. 

resin ofgamboge, 904. 
Joslin, Prof. B. r., on the aurora as 

eonnected with the crystalUcation of 

snow, 145. 

K. 

Kirwan,Dr. R., capture of his library ,96. 
L. 

Lagoons of Florida described, 54. 

Laraner, Dr., on navigation of the At- 
lantic by steam, 390. 

Lea, Isaac, observations on the genus 
Unio, 184. 

notice of Wyatt*s manual of 
conchology, 386. 

Lead ores, easy mode of cupelling, 391. 

Leithart, on the stratification of rocks, 
306. 

Level line measured, 987. 

Levelling stave, new, described, 318. 

Life and character of Dr. Bowditch, 1. 

Light, blanching effects of, obviated, ^8. 

Lime, its power of absorbing moisture 
from planto, 338. 

Lique&ction and solidification of car- 
bonic acid, 301,346, 374. 

Lloyd, Prof., on magnetic dip and inten- 
sity, 996. 

Lona, description of a bone cavern in 
Jd^ndip hills, 304. 

Loomis, Prof. Eliaa, on meteor of May 
18th, 1838, 993. 

Lunar volcanoes, notice of, 305. 

Lyell, Chas., on vertical lines of flint. 
305. 

Elements of geology, no- 
ticed, 385. 



Magnetic action, (local,) mode of obvia- 

Ung, 996. 

dip and intensity in Ireland,996. 
electrepeter and electrotome, 

119. 
Magneto-electrical experiments, 959. 
Magnus, on gases in tne blood, 198. 

on respiration, 198. 
Mallet, Mr. R., on commercial potasa, 

999. 

Mandingo, account of a native, 305. 
Mantelrs Wonders of geology, 384. 
Marble in Vermont described, 7IQQ. 
Mason, £. P., micrometrio measurements 

taken by him, 176. 
Mathematical and phyucal section of 

British Association, 976. 
Mather, W. W., easy mode of cupalla- 

tion, 391. 
Maugham, fitlse claim to hydro-oxygen 
I blowpipo, 304 ; refuted, 331. 
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M^ Alister. atylum for the blind, 316. 

M^Cord, his meteorological register for 
1837, 382. 

Mecaniqae C^leite, tranalated by Bow- 
ditch, 317. 

Mechanical icience, 317. 

Medical science, 313. 

Memoir of Dr. Bowditch, 1. 

Mendip hills, bone cavern in, 304. 

Mercurial pendulum, portable, 289. 

Meteoric observations made at Cam- 
bridge, 321. 

ofDec. 7th, 1838, 361. 
shower of Nov. 1838, 368. 

Meteor of May 18lh, 1838, 223. 

Meteorological register kept at Montreal, 
L. C, for 1837, 382. 

Miller, Prof, portable goniometer, 303. 

Milne, D., on Berwick and North Dur- 
ham coal fields, 308. 

Mineral, new species, at Bolton, 178. 
Catlinite, 388. 
Danborite, 137. 
diarseniate of lead, 297. 

Mineralogy of the British Association, 
297. 

descriptive, second part of, 
announced by Prof Shepard, 187. 

Miscellaneous notices in Opelonsas, At- 
takapas, &c., 344. 

Mitchell, Prof E., notice of high moun- 
tains in North Carolina, 377. 

Prof. J. K., on liquefkction and 
solidification of carbonic acid, 346. 

Mountains in North Carolina, height of, 
377. 

Moving power of electro-magnetism ,106. 

Murchison's geological map of England 
and Wales, 306, 

N. 

Navigation of the Atlantic by steam, 160. 
letters of Junius Smith on, 333. 
Navigator, practical, by Bowditch, 11. 
Navy of steam ships, 333. 
NebuIsB, approximate places of, 284. 
Newcastle coal fields, 305. 
New Jersey tornado in 1835, 206. 
New mineral species, notice of, by Prof. 
Shepard, 137. 

supposed at Bolton, 178. 
Catlinite, 388. 
diarseniate of lead, 297. 
New Zealand, changes of population in, 

315. 
Nitrate of silver, pure, not blackened by 

sun's direct rays, 298. 
Nitrogen, specific gravity of, 298. 
North Carolina, high mountains in, 
377. 

American herpetology, 186. 
November shower of meteors, observa- 
tions on, 361. 
Noxious insects, 313. 



O. 

Observations on shooting stars of Deo. 

7th, 1838, 361, 364. 

on meteors of Nov, 1838, 368. 
on vascular system of ferns, 

113. 
Odontograph, a new instrument, 319. 
Oil firom white fish, 391. 
Olmsted, Prof D., observations on the 

eclipse of the sun, Sept. 18th, 1838, 

174. 

meteoric shower of November, 

1838, 368. 
Opelousas and Attakapas, geological no* 

tice concerning, 344. 
Orchis spectabilis, monstrous flower of, 

117. 
Omithichnite, note on by Prof. Hitch- 
cock, 246. 
Ostrich toes, 312. 
Owen, Prof, on the fossils collected by 

Mr. Darwin, 196. 

structure of fossil teeth, 307. 
Wollaston medal presented to, 

197. 
Oxygen, its specific gravity, 298* 

P. 

Page, Chas. G.,on electro-magnetism as 
a moving power, 106. 

electrepeter and electro- 
tome, 112. 

magneto-electric and elec- 
tro-magnetic apparatus and experi- 
ments, 252. 

Palmetto used as food in Florida, 59. 

Paludina heterostro^ha described, 269. 

Parnell, Dr , rare British fishes, 310. 

Pattinson, H., new mode of extracting 
silver from lead, 299. 

Pendulum, portable mercurial, 289. 

Physa Sayii described, 269. 

Phosphorus, specific gravity of its vapor, 

Pickering, Hon. John, notice of life of 
Dr. Bowditch, 386. 

Plants, mode of preserving, 338. 

Platina, fusion or, in quantity, 328. 

Poisoned wounds treated with Uvularia, 
270. « 

Proceedings of British Association in 
1838, 275. 

Preparations of the eye, by Dr. Wal- 
lace, 291. 

Products of nitric acid and alcohol, 
299. 

Prout's analysis of starch sugar, 299. 



Quartz, cavities in, 139. 
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Railway can, rapidity of motion in, 197. 
Railways conatnicted with cast iron 

sleepen, 318. 
Rain, on uneqaal qaantitiea collected, 

by the fnage, 287. 
qoantity in different parts of the 

earth, 295. 
Rawson, Mr., on fires in London, 316. 
Raleigh's tjfoon of 1835, 210. 
Recalcolation of obserrations on the 

magnetic dip and intensity in Ireland, 



Reciprocating armature engine, 263. 
Redfield, W. C, law of storms, 182, 

276. 

on the courses of hurricanes 

and tyfbons of China sea, 201. 
Reid, Col., on Mr. Redfield's law of 

storms, 276. 

his work on storms noticed, 

182. 
Reports on shooting stars, 167, 223, 323, 

Respiration, M. Magnus on, 196. 

Riddell, Dr., new mode of preserving 
plants, 338. 

on electro magnetic engine, 
343. 

Ripple marks in the transition, 248. 

Robison, substitute for barometer, 294. 

Rodman, W. W., on new localities of 
minerals, 179, 180. 

Rogers, H. D.. opinion on age of gray- 
wacke attacked, 243. 

the same explained by ed- 
itors! 250. X 

Russell on waves, 290. 

substitute for mountain barom- 
eter, 294. 

8. 

Salisbury. Dr. S., his analysis of the 
mineral waters of Avon, l88. 

Sandstone, footsteps on, near Liverpool, 
367. 

of New Jersey containing fos- 
sil fish, 192. 

peculiar variety of^ 249. 

Sang, Mr., on rapidity of motion in rail- 
way cars. 197. 

ScanJanon commercial carbonate of am- 
monia, 297. 

nitrate silver not blackened by 
sun Ught, 298. 

Schweigger Seidel, his general electric 
formula, 356. 

Serpentine in Vermont, 390. 

Shells, new species of, described by 
Judge Tappan, 268. 
supposed new, 309. 

Shepard, C. U., notice of a new min- 
eral species, (danburite,) 137. 



Shepard, C.U., 2d part of mineralogy by 
him, 187. 

Ships without masts, 332. 

Shooting stars, 167, 223, 323, 361, 368. 

Siberia, frozen ground of, 305. 

Silurian and transition system, 243. 

Smith, Henry, letter to Prof. Silliman, 
336. 

Junius, letters on steam naviga- 
tion, 160, 332. 

Dr., on variation in quantity of 
rain in different parts of the earth, 
295. 

H. L., account of his telescope, 
174; note. 

Sopwith's mode of constructing secre- 
taires, 317. 

Sowerby, on fincrinns moniliformis, 
311. 

Specific gravity of several elements, 
296. 

Spontaneous combustion of wood, 144. 

Statistics, section of, in British Associ- 
ation, 314. 

Statistical tables, 315. 

Steam navigation, letters on, 160, 161, 

boilers, new construction of, 318. 
Stereoscope, instrument for illustrating 

binocular vision, 295. 
Storms, Reid on the law of, 182. 

considered before the British 
Association, 276. 

Col. W. Reid's book on, 182. 
- natural system pf, 222. 
of Europe, 222. 
Storm in New Hampshire in 1821, 233. 
Strickland, Mr. A., on Ardea alba, 311. 
St. John's river, remarks on, 48. 
Sugar, (diabetic,) analysis of, 298. 

of starch, 298. 
Sulphur springs in Florida, 51. 

vapor, specific gravity of, 296. 
Surveying and exploring expedition to 

the South Seas, 192. 
Substitute for the mountain barometer, 
294. 



Tanning, new process for, 303. 
Tappan, Judge, description of new 

sliells, 268. 
Taylor, W. C, change of population in 

New Zealand, 315. 
Temperature of the interior of the earth, 

of deep mines, 297. 

produced by evaporation of 
solid^carbonic acid, 347, 353. 

of wells and springs at dif^ 
ferent elevations from earth's surfiice, 
379. 

in different geological 
epochs, 240. 
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Tealoy T. P., on vermiform filaments of 

actinis, 311. 
Telescope, 14 ft. reflector, 174. 
Theory of Mr. Espy on storms, 208,281. 
Thomson, Dr. T., analysis of diabetic 
sugar, 298. 

of diarseniate of lead, 9SI7. 
foreign substances in iron, 
302. 

on calactin, 303. 
Prof. R. D., of emulsin and 
amygdalin, 302. 

Charles, his grave found, 390. 
Tides, discussion of, by Whewell, 290. 
Tornado in New Jersey in 1835, 206. 
Torrey, Dr. John, notice of flora of N. 
America by him and Dr. Gray, 180. 

condensation of gases 
by, 374. 
Transition and silurian system of rocks, 
243. 

organic remains of, 246. 
Treatise on gems, 189. 
Trimmer, occurrence of marine shells in 

Cefh Cave, 306. 
Tyfoons of the China sea, 209. 
at Balasore, 220. 
Canton, 217, 218. 
Manilla, 220. 
Raleigh's, 210. 
method of escaping, 211. 

U. 

Unio, new observations on, 184. 

Sayii described, 268. 
Uvularia perfoliata used in poisoned 
wounds, 270. 



Vanilla in Europe, 310. 
Vegetable monstrosities, 310. 
Vibrating armature, 267. 
Vitreous humor of shark's eye, 293. 
Volcanoes in the moon, 305. 
Voltaic battery, Crosse's experiments 
with, 125. 

W. 

Wailes, Rev. Mr., on rare insects, 310 
Washington, Capt., account of a Man- 
dingo, 305. 

of recent expedi- 
tions to Antarctic seas, 306. 



Washington, Capt., account of trigono- 
metrical surveys, 308. 

Wallace, Dr. W\ Clay, preparations of 
the eye, 291. 

Waves, report of the committee on, 
290. 

Webb, on lunar volcanoes, 305. 

Webster, Prof., discovery of green feld- 
spar and galena, by, 192. 

claim to blowpipe mouth, 
180. 

Dr. Noah, interpretation of 
hara and asah, 375. 

Western N. Y., geology and topography 
of, 86. 

Wheatstone on binocular vision, 295. 

Whewell, account of a level line, 287. 
report of discussion of tides, 
290. 

Whiting, Major H., remarks on East 
Florida, 47. 

White, Jud|[e, his eulogium on Dr. Bow- 
ditch, noticed, 386. 

Wilcox, W. W., letter from, respecting 
oil from white fish, 391. 

Wilmington island, fossils of, 380. 

Wire used as ropes, 319. 

Winds, natural system of, 222. 

Wollaston, medal presented to Prof. 
Owen, 197. 

Wonders of Geology, by Dr. Mantell, 
384. 

Wood, spontaneous combustion of, 144. 
curiously flattened by pressure 
and bituminized, 335. 

Woods, Rev. John, on storm in New 
Hampshire, 233. 

Worcester, J. E., notice of the American 
almanac conducted by him, 191. 
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